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INTRODUCTION TO VOLUME XXII 


T he British Journal or Surgery has now completed its 
twenty-first year The birth was attended by anxiety and 
even m some quartern by apprehension Those who were respon- 
sible for Its appearance were, houever, deeply convinced that a 
journal representing the vork of Biitish surgeons would not only 
be a record of progress m this country and m our Dominions but 
Mould also prove to be an incentive and encouragement to all those 
engaged in pursuing the science oi practising the art of surgery 
It ivas decided that foreign contributions, having their own chan- 
nels for publication, should not appear m our pages, which were 
to be strictly reserved for our oivn people m all parts of the world 
The infancy of our journal had to contend ivith difficulties 
inseparable from ivar time, but ivise counsels prevailed, publication 
ivas continued, and many of the new experiences gamed during the 
M'ar first found full expression in our pages 

We have not rested content with pursuing our original designs 
The reviewing of the best ivorks on surgery published in any part 
of the world was from the outset a feature of each number published , 
in later years the less important works have received briefer notice 
so that we might concentrate upon those ivorks regarded by us 
as being of greater value 

It was not long before the need was felt of adding to the value 
of each number by the publication of a supplement dealing with 
morbid anatomy, illustrated by specimens chosen from the more 
important museums of this country, and specially from the incom- 
parable Hunterian Museum of the Royal College of Surgeons 
Our desire indeed has been to create, in the course of years, an 
Atlas of Pathological Anatomy whose contents should be 
representative of our great possessions, some of which ivere 

inherited from John Hunter himself and were the ivork of his oivn 
hands 
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A furthei ambition now awaits attainment Those who have 
recently been engaged in the practice of suigeiy ha^e realized that 
both the science and the art of human surgery are dependent, 
increasingly dependent, for then further advance upon research 
carried out m all possible directions, and not least upon animal 
experiment Owing to the generosity of many friends, and notably 
of our wise benefactor Sir Buckston Biowne, new and enlarged 
opportunities have been created for the extension of research work 
at the Royal College of Surgeons in new laboratories and at 
the Buckston Browne Research Farm erected in the grounds of 
Charles Darwin’s house at Downe, m Kent Young and competent 
research workers as well as senior men are there carrying out 
investigations destined to extend the range of surgery, to correct 
mistakes m old methods, to guide the surgeon in new actiMties, 
and to explain and illustrate many of the clinical experiences of 
surgeons, hitherto little understood Our desire and firm intention 
is to encourage that close relation between clinical experience and 
experimental methods which is the sure foundation for the future 
advance and greater promise of our surgical tAork We are in- 
augurating in the present issue a section dealing with this new 
work, and by so doing hope to bring home to all who read the 
Journal the fact that we are concerned not merely with the details, 
however interesting or important, of our craft, but with a sincere 
effort to advance the science of the profession for whose welfare 
we exist 
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glans This dent on the glans was filled up in some months, but for a consider- 
able time It had a bluish cast 

“ Four months afterwards the chancre on the prepuce broke out again, and 
very stimulating applications were tried , but these seemed not to agree with it, 
and by letung it alone it healed up This it did several times afterwards, but 
always healed up of itself That on the glans never did break out, and herein also 
It differed from the other 

“ While the sores remained on the prepuce and glans, a swelling took place in 
one of the glands of the right groin I had for some time conceived an idea that 
the most effectual way to put back a bubo was to rub in mercury on that leg and 
thigh, which would send a current of mercury through the inflamed gland, this 
afforded a good opportumty of making the expeiiment I had often succeeded 
in this way, but now wanted to put it more criucally to the test The soies upon 
the penis were healed before the reduction of the bubo was attempted A few 
days after beginning the mercury in this method the gland subsided considerably 
It was then left off for the intention was not to cure it completely at present The 
gland some time after began to swell again, and as much mercury was rubbed in 
as appeared to be sufficient foi the entire reducuon of the gland , but it was meant 
to do no more than to cure the gland locally, without giving enough to prevent the 
constitution from being contaminated 

“ About two months after the last attack of the bubo, a little sharp pricking 
pam was felt in one of the tonsils in swallowing anything , and on inspection a small 
ulcer was found, which was allowed to go on till the nature of it was ascertained 
and then recourse was had to mercury The mercury was thrown m by the same 
leg and thigh as before, to secure the gland more effectually, although that was not 
now probably necessary 

“ As soon as the ulcer was skinned over the mercury was left off, it not being 
intended to destroy the poison, but to observe what parts it would next affect 
About three months after, copper-coloured blotches broke out on the skin, and the 
former ulcer returned m the tonsil Mercury was now applied the second time 
for those effects of the poison from the constitution, but still only with a view to 
palliate 

“ It was left off a second time, and the attenuon was given to mark where it 
would bleak out next, but it returned again in the same parts It not appearing 
that any further knowledge was to be procured by only palliating the disease a 
fourth time in the tonsil, and a tliird time in the sfan, mercury was now taken in 
a sufficient quantity, and for a proper ume to complete the cure 

“ The time the experiments took up, from the first insertion to the complete 
cure, was about three years 

“ The above case is only uncommon in the mode of contracting the disease. 

It proves that matter from a gonorrhoea will produce chancres 

“ It makes it probable that the glans does not admit the venereal irritation 
so quickly as the prepuce The chancre on the prepuce inflamed and suppurated 
in somewhat more then three days, and that on the glans in about ten ” 


* The practice in 1767 was to apply a mercurial plaister on the part, or to rub in 
mercurial ointment on the part, which could hardly act by any other power than sympathy 
[Hunter’s footnote ] 
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Although the experiment v as begun m 1767 it was not until 1786 that Hunter 
pubhshed this account of it in tlie Tieatise on the Veneieal Disease It is remark- 
able that so acute an observer should have considered himself cured and did 
not connect his subsequent ill health with a persistence of the disease The term 
‘Hunterian chancre’ or ‘hard sore’ soon came into general use in England, 
though his views were not accepted umversally Richard Carmichael as early as 
1814 was teaching that tliere \iere different lands of venereal disease, that they 
were produced by different poisons, and that they did not all reqmre mercury for 
their cure Phihppe Ricord repeated Hunter’s experiment m 1836 and showed 
that gonorrhoea was distinct from syphihs Bassereau in 1852 and Clerc in 1854 
taught that soft sores were not due to the same poison as that which produced 
gonorrhoea or syphihs It was not until the birth of bacteriology that tire age- 
long controversy was at last ended In 1879 Albert Neisser, of Breslau, recogmzed 
the gonococcus , in 1889 Ducrey announced the discovery of a causative bacillus 
in pus taken from a bubo associated with soft sores, and on March 3, 1905, Fritz 
Schaudinn pointed out to Paul Erich Hoffmann the Spirochceta pallida as the 
infecting orgamsm of syphilis 
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THE EXAMINATION OF FRESH TISSUES BY THE 
WET-FILM METHOD 

By LEONARD S DUDGEON, CMG, CBE 

PROFESSOR OF PATHOLOGY, UNISERSITS OF LONDON , 

AND N R BARRETT 

CHIEF ASSISTANT, SURCICAL UNIT, ST THOMAS S HOSPITAL 

The use of wet films as a method of pathological investigation was introduced by 
Dudgeon and Patrick^ in a paper published by them m the British Journal or 
Surgery in 1927 A method of rapid diagnosis of new growths had previously 
been perfected by E H Shaw,^ and in his hands the results had been successful 
The wet-film method was tried in a series of 200 consecutive cases of new growths 
and inflammatory tissues, and it was found that not only was it possible to make 
a complete and accurate diagnosis on the films, but that the specimens obtained 
were so perfect that the details of cell structure could b e appreciat ed in a wav ^ not 
pnssijil£ in the onjiamy serfinn EnCburaged 'by'tftese results the~work has been 
continued since that time, and this paper represents an analysis of over 1000 cases 
Dudgeon and Patrick emphasized the value of wet films as follows “ we 
consider the advantages are the beautiful preparation of individual cells and frag- 
ments of tissue which are seen m the films, the simphcity of the technique, and the 
small amount of material required for the preparation of the films ” The addi- 
tional experience gained since that time has confirmed these views, and it is 
suggested that the practical value of the method is much greater than is generally 
realized It may be argued that the existing methods are sufficient for the purpose, 
but one cannot fail to be impressed by the possibilities which present themselves 
and which are not open, for one reason or another, to tliese methods 

The fixing of the wet cells with Schaudimr’s fluid is very satisfactory and they 
are so little damaged by the process that they are presented as nearly as possible 
m their true form 

A very wide area of the original tissue can be covered This point is of import- 
ance, for not only does it enable the pathologist to study normal and abnormal 
cells in the same preparation, but in those conditions where differences of histo- 
logical structure occur in various parts of a specimen, they are more likely to be 
represented in a wet film than in a secuon taken from a small area 

It must be emphasized that the method has been found to be apphcable to 
all types of lesion, and although it was originally devised as a way of obtaimng a 
rapid diagnosis m the case of tumours it has since been used for the more detailed 
study of every tissue wluch could be obtained in a fresh state 

The study of tissues as a whole has been shown to be of great interest, and 
in the later part of this investigation the routine of making wet films from tissues 
far removed from the mam lesion was adopted In tlie breast, for instance, where 
radical amputation had been done for caicinoma, wet films were made from the 
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material m a completely fiesh condition is very real, and the specimens must 
not be put into water, saline, or preservatives 

TECHNIQUE 

The method which has been used is practically the same as that described in 
the original paper ^ It has been emphasized that the correct interpretation of a wet 
film depends on the perfect presentation of the individual cells, and this can best 
be obtained by observing the following technique, the minor points of which are 
discussed m detail The actual scraping of the tissue needs careful handling 
Absolutely fresh material is essential Water, sahne, preservative, or fixing solution 
makes the tissue useless for wet films The same is true of post-mortem material, 
for in this the earliest changes of autolysis are sufficient to distoit the normal 
appearances and make diagnosis difficult or impossible 

Take the specimen, therefore, as soon as it has been removed by the surgeon 
and examine it carefully with the naked eye to determine the part most affected 
by the disease This should present but little difficulty, and yet it is surpnsing 
how often a film can be made from a normal area in the vicinity of the lesion or 
from one m which autolysis or degeneration is so far advanced that the cells cannot 
be lecogmzed As an illustration of this practical point the following case is 
instiuctive A patient attended the Out-patient Department complaining of a 
chrome ulcer on the dorsum of the hand , as the diagnosis was in doubt a wet film 
was prepared from the surface of the lesion, and on examination this showed acute 
inflammation and masses of degenerating surface epithehum A second film made 
from a small piece of tissue removed under local anaesthesia from the edge of the 
ulcer revealed a squamous-cell carcinoma Particular care is necessary in the case 
of films made from lymphatic glands 

It is well to dry the tissue with a piece of gauze, for the red blood-cells which 
are certain to be present in large numbers are not needed in the preparation, and 
the tissue flmds which exude from the cut surface upset the evenness of the film 
by lying over the individual cells and producing unequal staimng 

The film is made by scraping the tissue with a sharp kmfe so that the cells are 
collected upon the blade and can be transferred immediately to a glass slide A 
smeai is then made in the same way as a blood-film 

The optimum thickness is a matter of experience, but on the whole films of 
very cellular structuies, such as lymphatic glands or malignant growths, should be 
thin, whereas m the case of chrome mastitis, for instance, where the acim are few 
and far between, a wide area must be covered and a fairly thick film prepared 
Once the film has been made, no time must be wasted in removing from the slide 
those parts which are too thick or lumpy, for it is essential that it be placed in 
Schaudinn’s fluid immediately, before drying occurs 

This fluid IS prepared by adding one volume of absolute alcohol to two volumes 
of a saturated aqueous solution of mercuric chloride The mixture can be kept 
mdefimtely as a stock solution, but immediately befoie use glacial acetic acid to 
the strength of 3 pei cent must be added * If the acid is added to the stock 
solution a long time before it is used for fixing the wet films, it will be found 
that there is a tendency for ciystalhzation to occur The best fixation is achieved 
by leaving the slide immersed in this fluid for as long as twenty minutes , 
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when, however, a rapid diagnosis is needed a minimum of two minutes is all that 
IS necessary The shde is then transferred to methylated spint to which has been 
added a few drops of tincture of iodine The iodine has the property of removing 
the excess of mercuric chloride by convertmg it into the more soluble mercunc 
iodide A washing in distilled water prepares the shde for staimng 

It has been found that Mayer’s haemalum gives the most constant results as 
a nuclear stain It is made by dissolvmg i grm of hsematoxyhn in looo c c of 
distilled water The solution must be heated to get the hsematoxyhn to dissolve 
properly To this are added o 2 grm of sodium lodate, 50 grm of ammoma alum, 
and finally 20 c c of glacial acetic acid The advantages of this particulai stain 
are that it is much cheaper than the hxmalum which is made from h^matem, and 
the sodium lodate enables it to be used immediately without having to wait for 
‘ ripemng ’ to take place The slide is left m the stain for about two minutes or 
less, depending upon the strength of the solution It is then transferred to tap 
water In the water the colour changes from a reddish purple to blue, and the 
shde must be left until ‘ blueing ’ has taken place During flus time the thick or 
uneven parts of tlie fihn can be removed from the shde by touching them with a 
needle As a counterstain a weak solution of eosin is used 

The shde is then taken through the alcohols to xylol in the usual way and 
mounted with Canada balsam and a cover shp 

Several stains besides hsemalum and eosin have been tried, but we have not 
found any which bring out the important features in a way supenor to these, 
and only m special cases has it been necessary to use other methods 

POINTS IN THE INTERPRETATION OF WET FILMS 

Some account of the vanous pictures presented by the more common patho- 
logical conditions will now be given 

Normal epithehum presents a most perfect picture The cells are seen either 
in flat plaques like the stones of a finely tessellated floor, as individual cells, or as 
groups lying side to side They are easily recogmzed since the staimng reaction 
and general outiay are remarkably constant The only exception to this are the 
cells found in the superfiaal strata of desquamating squamous epithehum, and 
these are often irregular in shape and separate from each other On close examina- 
tion of normal epithehum the following points can be observed the siimlanty in 
size and shape of the cells , the fact that the nuclei are placed m hke positions with 
regard to the remainder of the structure , the very fine reticular aitangement of 
the nuclear chromatin, giving the appearance of even consistency to each nucleus , 
and finally the tiny pink nucleoh Further, it will be seen that where several cells 
are ]omed together in a plaque the cytoplasm stains differently towards the margin 
of each cell, for whereas in the mam body of the cell it is blue or purple m colour, 
towards the edge there is a hghtei area, which is itself bounded by a fine dark fine' 
It is this dark fine, lying as a sort of fence between adjacent cells, which is respon- 
sible for the tessellated appearance descnbed above Isolated cells appear to be 
limited by a definite cell membrane 

In the plaques the outhne of the cells is angular and they fit against one 
another hke the chambers of a honeycomb, and the edges may show nuclei and 
protoplasm extruded leaving dehcate frmges of the ruptured cell membranes 
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It IS interesting to note that Shattock and Dudgeon/ in a paper read before 
the Pathological Section of the Royal Society of Medicine m 1914, included a 
diagram which was described as follows “ A plaque of carcinomatous cells 
detached from one of the intact eminences of a tumoui of the colon by lightly 
rubbing a cover-glass over it, examined in glycerine ” The method, it will 
be noted, is not that which is described in this paper The diagram actually shows 
a plaque of perfectly normal epithehum and demonstrates the characteristic 
features mentioned above It shows incidentally how easily a piece of tissue can 
be taken from the wrong place In this case it was assumed that the cells must be 
malignant in view of the site from which they were thought to have come 

The stroma of a tissue is represented, but the cells are not easy to differentiate, 
and except in the case of some malignant growths they are of hmited interest 
Arteries and veins cannot be distinguished as such, but capillaries are sometimes 
beautifully shown, and these have been observed to perfection in many tissues, and 
were specially noticed m ghomata and lesions of the central nervous system 
To this picture of normal cells the features of inflammation may be added 
The polymorphs of acute inflammation are particularly easy to identify, for they 
are large and natural as m a blood-film The same applies to the large mononuclear 
cells, plasma cells, and lymphocytes of chrome inflammation 

The phagocytic properties of polymorphs, large mononuclear cells, and 
mahgnant cells of all types have been repeatedly observed — special reference 
to the mahgnant cells will be made in another section of this paper — and the 
various types of giant ceils which are typical of special conditions can be quickly 
recogmzed 

As an example of the application of these points a wet film made from a small 
rumour in the subcutaneous tissues of a patient’s leg may be quoted It showed 
a large number of foam cells, many of which were packed with pigment, masses 
of small round ceils, and giant cells of the foreign-body type A second film was 
made from the tumour and stained to show free iron, and this being positive a 
diagnosis of orgamzing hasmatoma was correctly given It may be remarked that 
m cases of doubt as to the nature of a pigment, melamn can be quickly distinguished 
from blood pigment, since it does not give the free iron reaction 

Normal epithelium can be modified considerably by the presence of acute 
inflammation In this condition the cells may be large and more swollen tlian 
noimal, the boundaries less distinct, and the cells themselves separate from one 
another In addition there may be variations in the size and shape of the nuclei 
Some of these features are due to degeneration, and this is shown by pink staining 
of the cytoplasm Close inspection, however, reveals the fine reticular arrangement 
of the nucleai chromatin, and remnants of the tessellated plaques will nearly always 
be found In these cases it is particularly the degenerating individual cells which 
aie apt to be misleading 

The features of tuberculosis are readily defined In support of this it can 
be said that the diagnosis has been made from the wet film when this was not 
possible from the corresponding section, and the accuracy of the verdict has been 
upheld by the subsequent chmeal progress of the patient 

I ymphadenoma is easy to diagnose in wet films, and the ‘ rapid technique ’ 

IS particulaily useful in cases where the diagnosis has to be made from tuberculous 
ademtis, for the surgical treatment of the glands is different in the two conditions 
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WET-FILM EXAMINATION OF TISSUES 

There is httle to say as legards the distinctive features of benign neoplasms 
e\cept that m these tumours all the characters of normal cells of the same tissue 
are shown and that there are usually more cells m the field A polyp of the rectum, 
for instance, shows more epilhehal cells and less stroma than a piece of rectal wall 
Since, however, this distinction is only relative, it cannot be held to be characteristic 
of bemgn tumouis 

In the diagnosis of wet films made from tumours the mam point at issue is 
the simple or mahgnant nature of the cells Now it has always been scrongly held 
that “ m the appearance of a cell from a cancer there is nothing characteristic 
of the disease, nothing that would lead a pathologist to identify it as a mahgnant 
cell Cancer can only be identified in sections showing the relation of ceils to each 
other m a group ” This is the view expressed by Bland-Sutton® in 1922, and it is 
evident that it still holds the field, for in 1932 Ludford® writes “ an extensive 
search has been made for any difference between normal and mahgnant cells which 
might help to explain the cause of mahgnant growth, or reveal some weak spot in 
the armour of the cancer cell towards which therapeutic attack might be directed 
It has been pointed out that we have no defimte morphological criterion of mahg- 
nancy, but certain differences berw'een normal and mahgnant cells have been 
estabhshed ” He goes on to say that these differences are concerned with the 
reaction of mahgnant cells towards acid vital dyes 

From die smdy of wet films, it seems certain that mahgnant cells are different 
in appearance from normal cells and that their special histological features are so 
striking that they can be picked out as isolated umts in a large field The truth 
of this statement is borne out by the following figures from the series under 
consideration 

Total number of wet films of mahgnant disease examined 469 
Total number diagnosed as malignant 462 


It IS not suggested that a solitary cell could be pronounced mahgnant on its 
own merits, but in a field where benign cells are present for comparison the 
diagnosis is not difficult It depends upon the special characters of the individual 
cells and not upon the presence or absence of invasion of normal tissue, although 
if this point IS shown in the wet film it is taken as corroborative evidence The 
features which in a wet film suggest that a cell or group of cells is mahgnant can 
be defined as follows — 

Mahgnant cells stain more deeply than their bemgn prototype This is due 
to the facTtfiat tlie'ntielei have a greater'affimty for hiemalum They vary m size 
and shape, they are larger than normal, and their position relative to the surrounding 
cytoplasm is m no way constant The nuclear chromatin is arranged in thick, 
irregular, and deeply staimng bundles, and the fine reticular arrangement of normal 
cells IS rarely seen The nucleoh are much larger than normal, they are sometimes 
multiple, and stand out as purple or pink dots in the sphere of the nucleus 

iVlitosis is beautifully demonstrated, but it cannot be regarded as characteristic 
of mahgnant cells alone It has been observed in many bemgn conditions, and 
all that can be said is that it is most frequently found in mahgnant cells It is 
worth noting, however, that in tumours such as papillomata of the urinary system, 
which frequently prove to be mahgnant, mitosis is very much in evidence Large 
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numbers of mitotic figures are presumably an indication of the rapid proliferation 
of the cells concerned, but the cases of carcinoma of the breast which were followed 
up in detail and which are reported m this paper showed quite defimtely that the 
picture was not necessarily of bad prognostic sigmficance 

The actual size of the cells varies enormously, so that extremely large and 
very small ones can be found lying side by side in the same preparation The 
larger cells are often multmuclear 

Mahgnant epithelial cells do not stick together in regular formation, and 
placards are the exception rather than the rule In those cases where placards 
are found the cell boundaries aie usually not apparent and the appearance is that 
of a syncytium from the edges of which nuclei, devoid of cytoplasm, can be seen 
breaking away In some films, however, the cell boundaries are prominent, and 
in spite of this the cells separate from each other This was particularly noticed 
in a film made from a carcinoma of the stomach, in which the boundaries were 
very obvious and yet the majority of the cells were isolated from each other , several 
placards were present, but these were different from those of bemgn epithelium, 
for the regular geometrical arrangement was lacking 

It IS a feature of bemgn epithelium that the sheets of cells are not usually 
more than one layer iii thickness, and in films of mahgnant tissue the appearance 
of placards is often due to the cells lying on top of each other in heaps In normal 
epithehum the cells stick together because there is some cement substance between 
the individual units This substance is capable of holding them together bj itself, 
for in wet films made from normal epithelium many cells are presented in rows 
and It is easy to see that there is no basement membrane supporting them Now 
there is evidence that the cement substance is either not represented in mahgnant 
tissue or differs in nature from that of bemgn epithehum, for malignant cells 
separate very completely from each other and many are disrupted so that the nuclei 
are entirely devoid of surrounding cytoplasm 

In mahgnant growths there are numbers of degenerating cells In the early 
stages they are swollen and the outlines are distorted by alterations m the structure 
of the cytoplasm, which stains more pink as the condition advances The nuclei, 
which at first are very large, gradually shrink and the chromatin condenses into 
a solid mass which ultimately breaks up and disperses in many basophil granules 
In some cases the nuclear membrane is destroyed before the cell disintegrates and 
small discrete blocks of chromatin can be seen lying at random in the cytoplasm 
Inclusion bodies are found in all types of malignant cell, but are most prominent 
in epithelial tumours 

It has been pointed out by Carleton® that “ it is usual to regard phagocytosis 
as the perqmsite ’ of various motile cells which are generally regarded as meso- 
dermal in origin ”, but that his conclusions lead him to suppose that “ certain 
mammalian epitheha are capable on appropriate snmulation of responding by 
phagocytosis to the call made upon them ” Phagocytosis is therefore not commonly 
seen in bemgn epithelium except under special conditions, and never in the same 
lampant form as in mahgnant epithehal cells The special powers of phagocytosis 
possessed by mahgnant cells have been mentioned already It is often surprising 
how much material can be taken up by a single cell, for it is not unusual to find 
many polymorphs in the cytoplasm Phagocytosis appears to be most in evidence 
in those tumours which have been submitted to a course of radium or X-ray 
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trcatinentj and in the tumour cells polymorphsj red blood-corpuscles undergoing 
hffimolysis, tissue cells, pigment, and debris can all be seen 

With these points in view it is often possible to give an opimon not only as 
to the malignant nature of a group of epithehal cells but also on the type of epithe- 
lium fiom which they originated Great variation exists, however, and sometimes 
the finer points such as the difference between a columnai- and a spheroidal-cell 
carcinoma cannot be deternuned The absence of stroma in wet films of carcinoma 
may lead to difficulty in disunguishing the condition from sarcoma, especially as 
the amount of cytoplasm in the cells cannot be taken as a guide one way or the 
other Sarcoma cells show all the abnormahnes of nuclear structure which are 
found in carcinoma but often to an exaggerated degree The separation of the 
cells from each other is more marked, and there is seldom any clue m the wet film 
as to the origin of the tissue In pigmented tumours the blood pigment must be 
distingmshed from melamn 

There remain for consideration the rodent ulcers which are locally malignant, 
and here the characteristics of the film histology are intermediate between those 
of a carcinoma and a simple tumour 

SPECIAL SYSTEMS 

In the following account the special points which have arisen during the course 
of this investigation are set out and discussed in detail under the appropriate 
organs or systems whence the specimens were obtained 

Alimentary System — The value of wet films has been particularly evident 
in the diagnosis of the various pathological conditions of the hps, mouth, and 
tonsils A small piece of tissue can easily be removed under a local anssthetic, 
and the diagnosis can often be determined at once This has been done with 
success in many cases, and of these the following are quoted as examples A 
patient came to the Hospital complaimng of a large, painless, and punched-out 
ulcer on the dorsum of the tongue The ulcer was judged to be a gumma which 
had broken down, or a carcinoma The Wassermann reaction was found to be 
negative A wet film had been made, however, and this showed the most perfect 
endothehal-cell prohferation, caseation, and giant-cell formation, so that a diagnosis 
of tuberculosis was given Subsequently the patient was found to have pulmonary 
tuberculosis, and under appropriate treatment the ulcer healed Again, a man 
came to the Out-patient Department complaimng of a swelling of the right tonsil 
The tonsil, on examination, was slightly bigger than normal, but it was quite soft 
on palpation and the diagnosis of mahgnancy was not considered at the time A 
wet film was taken The tumoui proved to be an epithehoma and the patient was 
admitted shortly afterwards The importance of this case is that in the ordinary 
course of events the diagnosis would have been in doubt until after admission, 
probably a month later, and this valuable time would have been wasted 

In wet films from the stomach some of the most interesting features have been 
found {Figs I, 2a) There is probably no site m the body, except perhaps the 
endometrium, the gall-bladder, and the prostate, where the tessellated appearance 
of bemgn epithelium is presented so beautifully 

The cases of ulcer and carcinoma of the stomach which came for diagnosis 
were correctly reported upon in every instance An interesting observation has 
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been made with regard to the oxyntic cells which have been supposed to secrete 
the hydiochloric acid of the gastric juice These cells are often well seen in a wet 
film , they are usually arranged in small groups of five or six, and since they are 
larger than columnar epithehal cells it is easy to pick them out (Pig i) In 
addition the nuclei may stain more pink than those of epithehal cells and the 
cytoplasm contains very fine eosm granules In this series there were only 9 
cases m which a test-meal had been done before operauon, and in these parucular 
cases the presence or absence of oxyntic cells was recorded as shown in Table II 


Table II 


Diagnosis 

Test-meal 

Oxyntic Cells 

1 

Sarcoma | 

Total HCl 0 190 

None 

Carcinoma j 

1 No HCl 

Lactic acid -f 

None 

Carcinoma 

No HCl 

Lactic acid -j- 

Oxyntics -f 

Carcinoma 

No HCl 

Lactic acid -|- 

Oxyntics + 

Gastric ulcer 

Total HCl 0 113 

Oxyntics -f -|- 

Carcinoma 

No HCl 

Lactic acid -f 

None 

Gastric ulcer 

Total HCl 0 059 

None 

Gastric ulcer 

Total HCl 0 33 

Oxyntics -f + 

Carcinoma 

No HCl 

Lactic acid 

Oxyntics -f -t- 


In addition to these there were ii cases of gastric ulcer, in 10 of which oxyntics 
were found, and 2 of carcinoma, both showing the same thing Oxyntic cells were 
present in films made from the stomach in cases of gastric carcinoma which have 
no free HCl in the gastric juice 

Urinary System (Figs 2B, 3) — ^Papillomata of the bladder and renal pelvis, 
which often prove to be malignant, may be diagnosed as carcinoma earlier in a wet 
film than in a section, and there were two occasions in the series on which this 
was possible The diagnosis was subsequently confirmed by the chmcal progress 
of the patients 

The report on a case of hypernephroma gives a good idea of the characteristic 
appearances of these tumours , wet films were made from two different areas 
The ‘ red ’ area showed placards of large cells with small nuclei and clear cytoplasm 
together with numerous isolated cells of the same type , in addition there were large 
numbers of hsemolysmg red cells The ‘ yellow ’ area was quite different and 


* With higher magnification than has been used for Fig i the eosinophil granules of 
the o\yntic cells can be clearly seen 
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presented a solid mass of finely granular foam tissue, thioughout which were 
numbers of solitary nuclei The outline of the individual cells was indefinite, and 
the nuclei varied m size and shape 

The secondary deposits from malignant growths of the kidney aie often very 
true to type, so that it is frequently possible to state from a wet film that the 
malignant epithehum is of the transitional-cell variety In the following case the 
surgeon had operated upon a female with a large tender tumour in the upper part 
of the abdomen on the left side On inspection of the abdominal viscera a malig- 
nant mass was found lying between the stomach, spleen, and kidney , in addition 
there were two collections of haemorrhagic exudate, the one m the lesser sac and 
the other m the transverse mesocolon It was impossible to state the exact site 
of the primary tumour, but the posterior wall of the stomach seemed to be the most 



Fig 3 — Bladder Papilloma This diagram shows the regular size of the individual cells, placards of 
cells, and the abundance of isolated cells, all with a large amount of cytoplasm ( x 300 ) 

likely place A small secondary lying in the great omentum was removed for 
microscopy Wet films made from this secondary deposit showed a transitional- 
cell carcinoma, and at the autopsy on the following day the kidney was found to 
be replaced by a mass of new growth which had started in the pelvis of the kidney 
and spread into the stomach wall and the spleen 

Benign enlargements of the prostate are very easy to diagnose, for the arrange- 
ment of the epithelial cells into placards is clearly shown, the tessellation is obvious 
even with a low power of the microscope, and the corpora amylacaea are usually 
plentiful In the original paper a drawing made from a wet film of an adenoma 
of the prostate was included The features are so constant that mahgnant condi- 
tions can be quickly identified from benign The similarity between sections made 
from adenoma of the prostate and certain conditions of the bieast is well known , 
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in wet films the two varieties of epithelium are seen to be qmte different in appeal - 
ance, for that of the breast never demonstrates the tessellation to the same degree 
of perfection as the placards from the prostate 

From the surgical point of view' the danger of removing a prostate in the 
presence of cystitis is recognized, but it has been emphasized in an investigation 
of the 23 cases in this series in which the history of the progress after operation 
was available There were 12 who did not show any evidence of inflamjnation 
in the v et film, and 10 of these patients had a normal convalescence , the other 
2 died, the one of uraemia and the other of cardiac failure , but in neither was there 
gross mtecuon in the bladder or kidneys In the other il cases var3'ing degrees 
of acute inflammation were recorded from the wet film Two of the patients died 
from suppuration m the abdominal wall, and the remainder all developed sepuc 
compheations of varying kinds 

The presence of acute infection in these cases was not sufficiently e\ident in 
the corresponding sections for comment to be made upon it 



Fig 4 — Lymph-gland Lymphadenoraa Showing a considerable cosinophilia (y 300 ) 

Lymphatic System — A normal lymph-gland shows a highly cellular field of 
separate lymphocytes and a smaller number of large mononuclear cells The 
nuclei of the lymphocytes, which are remarkably constant in size, shape, and 
staimng reaction, take up the hsmalum well, and the cytoplasm is not shown The 
stroma is not represented It is sometimes difficult in a case of tuberculous 
tymphademtis to pick out the best area of gland from which to make a wet film, 
or one is apt to get too much caseous material and debris by scraping the wall of 
an abscess cavity, and a film made from a neighbouring gland may show nothing 
more than chrome lymphademus The best praettee, therefore, is to scrape 
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suspicious patches of the gland and make a film which includes cells from a number 
of different places 

The picture of lymphadenoma is one of the most satisfactory shown by this 
method, for in almost every instance the wet film is very much better than the 
corresponding section The picture is one of a lymph-gland in which there is 
evidence of endothelial-cell proliferation, to this are added the two varieties of 
lymphadenoid giant cell and a number of eosinophils (Fig 4) The cells are all 
separate and consequently they can be studied individually In every case of 
lymphadenoma there have been some eosinophils to be found, and it is worth 
noting that on the two occasions when a faulty diagnosis was made the wet film 
presented some of the characters of lymphadenoma but there were no eosinophils 
The differential diagnosis rests between chronic lymphademtis, tuberculosis, and 
endothelioma of the lymph-gland 

The diagnosis of chrome lymphadenitis is often one of exclusion The 
presence of many cells in addition to the lymphocytes suggests some pathological 
process, but the absence of sufficient evidence pointing towards tuberculosis 01 
other specific condition often necessitates a verdict of chrome lymphadenitis, and 
It can safely be said that if the smear has been properly made, this diagnosis will 
be as complete as the diagnosis from the section The subsequent history of the 
cases in this senes in which chrome lymphademtis has been diagnosed has been 
followed up, and, as far as one can tell, these patients have not ultimately developed 
tuberculosis, lymphadenoma, or mahgnant isease, so that the true cause of the 
lesion remains obscure 

Muscle (Ftg 5), Connective Tissues, and Bone. — The majority of lesions 
m this section have been of a neoplastic nature, but several orgamzing haemato- 
mata of muscle and fat have been correctly diagnosed The only points which 
arise in connection with sarcomata are that fhe actual type of cell is often reported 
upon differently in the wet film and in the section — that is, a tumour in the 
film may show the features of a round-cell sarcoma, whereas the section may be 
returned as a fibrosarcoma 

Central Nervous System — Specimens from the central nervous system have 
not been sufficiently numerous for defimte conclusions to be formed, but the 
fixation of the films in Schaudinn’s flmd appears to give valuable information m 
differentiating the ‘ gliomata ’ An investigation of these tumours was started in 
conjunction with the late Sir Percy Sargent, but the work has had to be abandoned 
Hsmalum and eosin do not bring out the finer points which are claimed for the 
moie complicated methods, though the detail in a wet film is very much greater than 
that of an ordinary secuon A spongioblastoma multiforme was reported upon 
thus “ A malignant growth with cells of the sarcoma type Very hide cytoplasm 
around the nuclei Capillaries beautifully shown Giant cells and foam cells present 
Delicate fibrils can be seen runmng in all direcuons from the malignant cells ” 

Breast (Fig 6) — The most important group of wet films which have been 
made are fiom tlie breast The total number of cases examined was 212, and 
Table III (p 18) gives the figures in detail 

Normal breast tissue shows a great deal of fat and very httle epithehum , m 
fact, except m the vicimty of the mpple it is quite possible to miss the epithelial 
elements altogether in a scraping In lactation, however, large epithelial cells are 
abundant and these contain the characteristic globules 
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It IS sometimes difficult to differentiate a case of chronic mastitis from a normal 
breast in a wet film , but in the former, although the epithelium is scarce, there 
IS a fibrous-tissue stroma, there are groups of partly degenerate cells from the cyst 
walls or dilated ducts which stain pmk with the eosm and are much larger than 
the normal epithelium, and a number of large foam cells A diagnosis of ‘ simple ’ 
as opposed to ‘ malignant ’ is the important point m most instances, and this should 
not be difficult except possibly in the case of proliferative mastitis Here the 
epithehal cells are very numerous indeed They are small, deeply stained, and 
arranged in placards , but it may not be easy to see the cell boundaries 


Table III 


Disease 

No OF 
Cases 

Wet film Diagnosis Inaccurate 

Chrome mastitis \ 
Atrophy of breast 1 
Galactocele j 

Htematoma 1 


I diagnosed as carcinoma The case was 
actually one of proliferative mastitis 

Tuberculosis 

3 

None 

Fibro-adenoma 

17 

1 

7 — ^4 cases were diagnosed as carcinoma 

3 cases were diagnosed as duct papilloma 

Fibroma 

3 

I diagnosed as a giant-cell sarcoma 

Duct papilloma 

9 

None 

Sarcoma 

5 

I diagnosed as an inflamed fibroma 

Carcinoma 

134 

2 — a “ No evidence of malignancy ” When 
re-examined this was obviously wrong 
and manv carcinoma cells were found 
in the wet film 

b “ No evidence of malignancy ” The 
films were made from the wrong place 


The fact that a galactocoele may simulate tubeiculosis both chmcally and 
microscopically was emphasized by the Royal Commission on Tuberculosis In 
wet films the special features of the two conditions are clearly demonstrated, and in 
this senes a correct diagnosis has been possible in every case It will be remem- 
bered that chrome inflammation is in evidence in both conditions, but m a galacto- 
coele there is usually some remnant of acute inflammation, and to this are added 
the typical foreign-body giant cells which are often filled with lipoids In tuber- 
culosis endothelial cells may be present in large numbers Foam cells are found 
in lesions of tlhe breast such as chronic inflammation or mastitis, and it is unusual 
to discover them in wet films made from mahgnant growths unless the scraping 
has included mastitis around the growtli or an area of lactaung tissue 

The main point, however, is the nature of the carcinoma cells and their 
relauon to the type of cell found in fibro-adenomata 

It has been nouced that there are thiee different and distinct types of carcinoma 
of the breast as presented in wet films These types depend upon the actual 
appearance of the malignant cells and are not concerned with the chmcal aspect 
of the tumoui 
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Type I— In this type the carcinoma cells are very large indeed Their nuclei 
are often enormous and the cytoplasm of each individual cell is plentiful This 
cytoplasm has a tendency to stain somewhat more pink with eosin than is usual 
The cells are arranged in small groups and as isolated umts, but there is never any 
indication of the tessellated appearance of bemgn placards In addition multi- 
nuclear mahgnant cells are conspicuous, and these often show phagocytosis of red 
blood-corpuscles A diagram of this type of carcinoma was given in the onginal 
paper ^ 

Type II — ^The cells are smaller than those of Type I, but are still considerably 
larger than normal They have very httle cytoplasm and are almost entirely 
separate from each other , this lack of epithehal formation is suggestive in some 
cases of a sarcoma It is in this type that mitosis is especially obvious and the 
capillaries are sometimes very prominent 

Type III — The cells ate small and of about normal size They are very 
numerous and arranged in placards , the cell boundaries, howevei, cannot be seen 
There is often evidence of invasion of fat and isolated cells are present 

It is the third type of carcinoma which has led to difficult} in distinguishing 
between carcinoma and duct papilloma or fibro-adenoma, for in all three the size 
of the cells is somewhat siimlar It will be seen that in a total of 17 fibro- 
adenomata 4 were judged to be carcinoma of the small-cell type Having reahzed 
that this type of carcinoma is found in wet films one is very much less hkely to 
make the mistake, for the arrangement of the cells in the bemgn conditions is 
regular and even, whereas in the carcinoma the nuclei are unevenly spaced and 
lie upon each other in a characteristic fashion Corroborative evidence may be 
found in the presence of isolated cells invading the fat In a wet film the fat cells 
tend to he in plaques like other benign cells and hence the presence of any mahgnant 
infiltration is qmcldy seen 

The significance of the three types of carcinoma cell is difficult to deterrmne, 
and It was hoped that some light might be thrown upon the pioblem by studying 
the after-history of the patients It has been possible to investigate 129 out of 
134 patients, and of these 44 are dead already 

Although the time since operation is small in many of the cases, there is no 
evidence that any one of the above types is more lethal than another The patients 
with the small-cell tumour die or recover in about the same proportion as the others 
With this follow-up available the question of the prognostic sigmficance of 
mitosis was also investigated, with the same negative result 

Female Gemtal System — The results of investigations by wet films of lesions 
of the female gemtaha have been studied and reported upon in detail by Wrigley ' 
A point which might be of use in the early detection of pathological processes 
in the mucosa of the cervix uteri has been described in a paper by Schiller ® It 
is important to be able to differentiate easily between normal and pathological 
condmons of the cervix, and it was found that the normal epithehum in this region 
contains glycogen in its superficial layers, and this glycogen can be demonstrated 
m the living patient by painting the area with LugoPs iodine solution (iodine, i , 
potassium iodide, 2 , water, 300) In pathological conditions of the mucosa, the 
absence of glycogen leaves the cells unstained by the iodine The diagnosis between 
leucoplakia and carcinoma in the unstained areas could probably be settled by 
taking a scraping and making wet films 
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MISTAKES AND DIFFERENCES IN DIAGNOSIS 

A critical investigation of the mistakes in diagnosis which have been made in 
this series confirms the view that with increasing experience these should be reduced 
to a negligible figure In the first 200 cases reported by Dudgeon and Patrick 
there were 9 instances m which the interpretation of the wet films was wrong, and 
these mistakes have been fully explained in their paper In the remainder of the 
series there were only 20 mistakes The wet films were made from the wrong 
part of the specimen m 5 of these cases, since the interpretation of the films as 
they were represented was undoubtedly correct and yet it differed from the secnon 
diagnosis A typical example of this group v’as a film made from a tumour of the 
breast in which theie was no evidence of neoplasm, but the section showed a 
cellular carcinoma 

In two films, the one made from a carcinoma of the prostate and the other 
from a lymphosarcoma of the subcutaneous tissues, a diagnosis should not have 
been attempted, since the preparations were so bad that the cells could not be 
recogmzed distinctly 

Three cases were correctly diagnosed at a second examinaoon of the films, 
and It is admitted that these mistakes should not have occurred 

The difficulty of differentiating between fibro-adenoma of the breast and the 
small-cell type of carcinoma has been explained elsewliere 

Two cases of endothehoma of lymph-glands were wrongly interpreted, the 
first being mistaken for lymphadenoma, although the film was very atypical of 
this condition, and the second for chrome lymphademtis 

A diagnosis of carcinoma of the vas deferens was made on one occasion m a 
case in which the testicle had been removed for gonococcal epididymitis The 
inflammatory reaction in the walls of the vas was responsible for the unusual 
appearance of the epithelial cells 

Finally there were two cases in which the diagnosis given from the film cannot 
be explained and the mistake would probably be made again unul further experi- 
ence IS available The first film was made from a hsemangioma of the neck in 
which the cells seemed to show the features of a caroud body tumour, and the 
second from a ganghon of the palm which was undergoing orgamzation, and this 
was thought to be a myxosarcoma 

In the whole series there were 17 occasions on which a section was not made 
from the material used for the wet film These were mostly cases m which a 
‘ rapid diagnosis ’ was given in the Out-patient Department or the operating- 
theatre, aiid since m this group there is defimte evidence available that the diagnosis 
was coirect, the numbers have been included 

Summarizing these results, it is evident that the number of cases in which 
an inaccurate diagnosis was given is extremely small, and the majority of these can 
be accounted for by errors in techmque 

It remains to be said that theie are many m which a more valuable and 
complete diagnosis was possible from the wet film than from the corresponding 
section This occurred most frequently in the diagnosis of tuberculosis, which 
was often indefimte or doubtful in the sections and yet the picture was quite tvpical 
in the corresponding films It is also a fact that in 8 cases a diagnosis of mahgnancy 
was made from the film, and although this was not demonstrated by the section 
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at the ume, the fate of the patients confirmed the opimon These cases are shown 
in Table IV 

Table IV 


Origin of Specimen | 

Wet-film Diagnosis 

Section Diagnosis 

Bone 

Giant-cell sarcoma 

Active new bone formation in 
, and around fibrous myositis 

Bladder 

Carcinoma 

No tumour present 

Stomach 

Carcinoma 

No evidence of carcinoma 

Tumour of leg 

Spindle-cell sarcoma 1 

Necrotic material 

Uterus 

Carcinoma 

No evidence of malignancy 

Thyroid 

Carcinoma 

Foetal adenoma 

Kidney 

Carcinoma 

Papilloma 

Bladder 

Carcinoma 

Papilloma 


SUMMARY 

1 The method of examination of new growths and inflammatory diseases 
by wet films has been extended and apphed to pathological processes m general 

2 Over 1000 cases have been investigated and the features of interest are 
reported upon and reviewed 

3 The apphcation and techmque of the method are described in detail 

4 The characteristic appearances of bemgn and malignant conditions are 
considered and the differential diagnosis is discussed 

5 The special histological features of various types of mahgnant cells are 
described and the suggestion that there is a defimte difference between bemgn 
and mahgnant cells is put forward 

6 The finding of mahgnant cells in tissues which are apparently normal in 
appearance and at some distance from the original focus of disease has been possible 
in a large percentage of the cases examined with this object in view 

7 The possibihty of early diagnosis of mahgnant change in benign growth 
such as papillomata of the bladder is recorded 

8 The errors in diagnosis which have been made are recorded and reference 
IS made to the particular pitfalls which may be expected 

9 A number of instances are given in which the diagnosis suggested from 
the wet film was more complete or more accurate than that of the corresponding 
section 
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RECONSTRUCTION OF THE FOREARM AFTER 
LOSS OF THE RADIUS 

By R WATSON JONES, Liverpool 

The alluring prospect of healing by fiist intention in acute osteomyehtis provides 
a strong temptation to the surgeon to practise the operation of diaphysectomy 
Unfortunately the early removal of the only available source of calcium and the 
collapse of the periosteal tube so commonly result m failure of regeneration that 
the operation cannot be performed with safety except m osteomyehtis of the fibula 
In osteomyelitis of the radius, even with less destructive operations, there is a strong 
tendency to the development of radial club-hand with dislocation of the lower end 
of the ulna, and if the whole shaft of the bone is removed, the comphcation is almost 
inevitable {Ftgs 7, 8) 

The resulting deformity cannot be adequately treated by a bone-graftmg 
operation The difficulty lies not so much in the bridging of a wide gap filled with 



Fig 7 — Failure of regeneration of the radius following diaphysectomy for osteorajelitjs Condition 
of the limb when first seen twelve months after origmal operation 

scar tissue between two very small fragments of bone, but in the prelimmary 
replacement of the distal fragment of the radius m normal relationship to the ulna 
If the inferior radio-ulnar dislocation is not reduced, the ugly prominence of the 
lower end of the ulna remains, and satisfactory radio-ulnar movement cannot be 
restored 

The operation described by Hey Groves^ of implantation of the distal end 
of the ulna into the small distal fragment of the radius offers a soluUon to the 
problem, and this case is reported to illustrate the excellent cosmetic and functional 
result which may be anticipated from the construction of a single forearm bone 
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The patient was a girl of 19 years, and diaphysectomy of the radius had been 
carried out by another surgeon twelve months before she was first seen The old 
scar was excised, the lower end of the ulna dissected out subperiosteally, and 
angulated into a drill-hole m the fragment of the radius Almost the whole 
length of the ulna was preserved m order to minimize the shortening of the 
limb, and the fragments were impacted in a position of 10° pronation from the 
mid radio-ulnar position {Fig 9) 



Fro 8 — ^X-ray of forearm before reconstruction operation 


Although this construction of a single forearm bone involves complete loss 
of radio-ulnar movement, it is easy by internal rotation and slight abduction 
of the shoulder to bring the hand into the full palm-down position when 
resting on a table {Fig 10), or by adducting and externally rotating the 
shoulder to turn the palm of the hand towards the face or the back of the 
neck {Fig ii) Wrist movement has recovered to 80 per cent of normal, and 
It is not possible without a very careful examination to know that there is any 
abnormality of the limb 
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In 1932 Greenwood^ described a modification of the operation, he divided 
the lower shaft of the ulna, overlapped the two ulnar fragments, and impacted the 
shaft into the small radial fragment, leaving the lower end of the ulna as a buttress 
“ to give greater stability to the wrist-jomt ” Such a buttress develops, however, 
from subperiosteal bone formation even when the original technique is followed 



Fig 11 — Result of operation, sho\Mng that there is no functional disability 

(see Fig 9), and the wrist-joint acquires normal stability Greenwood’s modifi- 
cation IS unnecessarily complicated, it involves undue shortening of the limb, and 
leaves the disfiguring prominence of the lower end of the ulna, so that the cosmetic 
result is definitely inferior to that which may be secured from Hey Groves’s original 
operation 
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LOCALIZED HYPERTROPHIC ENTERITIS AS A CAUSE OF 
INTESTINAL OBSTRUCTION 
WITH A REPORT OF TWO CASES 

Bi W A JACKMAN 

ASSISTANT SURGEON, BRISTOL ROYAL INFIRMARY 

A REMARKABLE comcidencej with which most surgeons are famihar, is that the 
incidence of one rare and extraordinary case is so often followed closely by that 
of another of similar character When the first of the two cases recorded below 
came under my notice I was so much puzzled to explain its nature that I was 
inclined to try to forget it , but when, within eighteen months, a second patient 
suffering from a precisely similar condition presented herself, I felt that a caieful 
description and drawings should be prepared, so that others might have an oppor- 
tunity of criticizing or explaining 

CASE REPORTS 

Case I — E S , female, aged 37 years, married, was admitted to the Bristol Royal 
Infirmary on Aug i, 1931, and gave the following history 

History — Twenty-four hours before admission she was suddenly seized with acute 
abdominal pam of a colicky nature, localized from its commencement to the right iliac 
fossa This was followed by nausea and vomiting, and she had been unable to retain any- 
thing taken by the mouth The bowels had not acted since the attack started, but she had 
suffered from some degree of constipation for years, which was easily relieved by mild 
aperients , otherwise she had been previously healthy and had not had any similar attacks 
of pain The temperature was 99 6, the pulse 90, her tongue was dry and furred brown 
On Examination — The positive findings were tenderness, rigidity, and guarding in the 
right iliac fossa The customary additional examinations yielded negative results and there 
was no palpable tumour 

The diagnosis of acute appendicitis, made by her own doctor, was confirmed, and 
operation immediately was advised and undertaken 

Operation — The approach was made through a gridiron incision on the right side, and 
on digital exploration of the peritoneal cavity in the appendix area a section of bowel was 
felt which, to the touch, gave the impression of being an intussusception The affected 
segment was easily identified as terminal ileum The caecum, appendix, and abnormal 
segment of bowel were delivered on to the abdominal wall Although this delivery was 
effected with care and gentleness, it was apparent that the manipulation had resulted in 
perforation of the bowel wall, and it was this accident which determined the procedure 
eventually adopted 

The affected bowel, about 8 in in length, was intensely congested, in parts almost 
black It felt thickened, yet on handling proved to be fragile , there was no intussusception 
and no constriction ring The commencement of both the congestion and thickening was 
sharply defined and terminated abruptly at the ileocscal junction, the CKCum and appendix 
appearing normal There was no evidence of thrombosis of the mesentery On account 
of the diseased bowel having perforated, it was thought inadvisable to return this to the 
abdomen or to make any further encroachment upon the peritoneum, and a local excision 
was performed, the incision of the mesentery being made close to the bowel, in order to 
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preserve an efficient blood-supply to the remaining gut and to the anastomosis The anasto- 
mosis was made between the end of the remaining ileum and the side of the caicum, from 
which the ileocscal valve had been removedj and was most difficult to accomplish It was 
necessary to remove the appendix, as its mesenicry prevented access to the CTCum 

A safety-valve dram, m the form of a catheter was stitched into the anterior part of the 
junction line, and projected into the lumen of the ileum for about two inches, and finally 
the peritoneum around the aperture so made was stitched to the peritoneal edges of the 
incision The remaining peritoneum, muscle layers, and skin v'ere closed in the usual 
manner, the catheter being held m place by one silkworm-gut stitch to the skin edge 

Subsequent Progress — ^Three days after the operation the patient developed a sore 
throat which proved to be diphtheria, and, the surgical condition being considered satis- 
factory, she was removed by ambulance to the city isolation hospital While there she 
developed paralytic complications, but m spite of this her surgical condition progressed 
favourably, and the fascal fistula resulting from the drainage of the bowel closed rapidlv 
after removal of the dram The diphtheria and its complications terminated satisfactorilj, 
and she was discharged, cured of all her ailments, some three months after admission 

Pathological Report — The resected portion of bowel was examined m detail m the 
pathological laboratory attached to the hospital, and the report received reads as follows — 
The specimen is a portion of small bowel about 15 cm in length The wall is much 
thickened in most of its extent and measures 2 cm at the thickest part, near the distal end, 
where the lumen is much narrowed Near the proximal end the lumen becomes moder- 
ately dilated, but the bowel wall shows no thinning The peritoneal surface is markedlj 
congested, smooth and glistening and shows no surface exudate No thrombosed vessels 
can be seen 

The mucosa, over a very wide area, has been entirely replaced by a firm hxmorrhagic 
exudate, with roughened surface At the proximal end the margin of this mucosal ulceration 
forms a clearly defined but irregular line Although the healthy mucosa beyond shows 
some congestion the transition from the diseased to the healthy segment is somewhat abrupt 
Near the centre of the ulcerated mucosal surface and on the mesenteric side, the bowel wall 
is thinned out to a small ragged-edged opening, representing a more severely ulcerated area 
which has been further damaged during the removal of this part of the bowel 

The microscopical examination reveals a condition of simple intestinal ulcerat'on The 
mucosa throughout the affected area has been completely destroyed and replaced b> thick 
fibrino-purulent exudate The only bacteria demonstrated in the ulcerated areas are those 
of the intestinal tract group, and of these streptococci are the predominating ones There 
IS no histological evidence of any of the granulomatous infections, and nothing in the nature 
of new growth can be found 

In the deeper layers and throughout the rest of the bowel wall no bacteria of any sort 
can be seen In the bowel wall generally there is a marked acute inflammatorv reaction, 
lessening in degree towards the subpentoneal layer, which shows congestion oedema, and 
interstitial hsmorrhage but few polynuclear cells This .s m marked contrast to the condi- 
tion in the submucosal and muscle layers, where, in places, the degree of polynuclear cell 
infiltration approaches abscess formation 

Evidence of previous acute inflammation of the bowel is present m the form of much 
dense scar tissue There is much fibrotic thickening of the submucosa, and extensive areas 
of the muscle coat have been entirely replaced by fibrous tissue Beyond a very occasional 
small vessel there is no evidence of vascular thrombosis 

The accompanying excised appendix is normal, and on section shows no evidence of 
inflammatory change 

Case 2 — I T , female, aged 25 years, unmarried Admitted to the Bristol Royal 
Infirmary on Jan i, 1933, complaining of acute abdominal pain which had commenced 
forty-eight hours before admission and was localized to the right iliac fossa during the whole 
of this period Vomiting was a prominent symptom, and she had not been able to retain 
anything taken by mouth 

History — The patient’s previous history revealed the fact that since childhood she 
had suffered from mild dyspepsia, not constant or sufficiently severe or continuous to 
demand medical attention, and never accompanied by vomiting, and that she had always 
had severe dysmenorrhcea of the congestive type She was not menstruating at the time 
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of admission The bowel action had always been regular with a slight tendency to diarrhoea, 
which she never regarded as of any importance, so little inconvenience did it cause She 
had never had an attack of pain similar to that from which she was suffering on adimssion 

On Examination — The temperature was 100° and the pulse 96, the tongue furred 
brown, and dry The positive findings on examination were similar to those in Case i 
and no tumour was felt in the abdomen It was thought that she was suffering from 
acute appendicitis, the diagnosis made by her own doctor and urgent operation was advised, 
to which she consented 

Operation — The same method of approach was used as in the operation just described , 
the results of the local exploration and delivery of the diseased bowel exactly correspond, 
even to the perforation of the gut on gentle manipulation The appearance of the lesion. 
Its distribution consistency and colour left no doubt that the condition was the same as 
that encountered m the previous case, and again the extent of the operation was limited by 
a perforation The difficulty of performing efficiently an anastomosis by the method adoptea 
before led to a modification in the technique, which was as follows The diseased segment 
of gut was excised and the terminal end of the proximal ileum closed in the manner ordinarily 
adopted in intestinal resection, as also was the cxcum at the site of the excised ileocsecal 
valve A side-to-side anastomosis was earned out, ileum to anterior csecal wall The gut 
was not drained This modification rendered die operation easy, and would be adopted 
by the writer without hesitation if a similar condition should ever be encountered again 

Subsequent Progress — The patient made an uninterrupted recoverv, except that at 
one small area in the scar some hypertrophic granulation tissue, which did not yield to the 
application of caustics, required to be cut away This area corresponded to the site of a 
small rubber dam drain which was left in the incision down to peritoneum for the first three 
days after operation Although convalescence was uncomplicated, it was slow, and the 
patient was not able to return to her work, domestic employment, until five months after 
the operation She is now well, but volunteers the statement of two interestmg facts 
(i) That whereas before the operation her bowels were inclined to be loose she now has to 
take laxatives occasionally or she becomes constipated, and (2) That her dysmenorrhoea is 
absolutely cured 

Pathological Report — The pathologist’s report on the specimen removed is almost 
word for word that given on Case i, with the minor exceptions that the length of the excised 
bowel in this case is 20 cm and the bacteria present do not include streptococci and are 
comparatively scanty 

The illustrations are taken from this case. Fig 12 represents the appearance of the 
diseased bowel at the time of operation Figs 13, 14 are copied from the actual specimen, 
and the microphotographs {Figs 15, 16) are also taken from sections cut from the same 
preparation 

COMMENTARY 

The writer has not been able to discover in the surgical literature available 
an account of any parallel case, and the diseases to which the ileum is liable do not 
correspond in any instance with the condition found in these patients 

Apart from the interest aroused by the discovery of so massive a lesion with 
so short a history, at any rate of severe symptoms, the questions of nomenclature, 
diagnosis, and treatment arise It is a difficult task to name appropriately a lesion 
which shows such a variety of diverse pathological changes without any obvious 
causative factor At first sight the appearance of deep congestion in the gut and 
Its sharply limited extent strongly suggest that there has been some strangulation 
An internal hernia, strangulation by a band, or a volvulus might each cause this 
appearance of abruptly limited strangulation, or a thrombosis of one of the terminal 
branches of the ileocolic artery might have produced the same apparent result But 
even if we ignore the fact that neither incarceration, Uvisting, thrombosis, nor 
strangulation by band were found, we are confronted by two facts which prove 
that the causative condition must have been of a somewhat chronic nature The 
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Fig 12 — Conditiou of ileum found at operation Note abrupt commencement and termination of 

inflammaiorj lesion 



Fig 13 — Portion of ileum removed, opened by longitudinal incision, showing 
the intense congestion of the mucous surface extreme fibrous thickening of the 
intestinal wall Note extensive necrosis of small area and perforation (A) 


Fig 14 — Transverse 
section to show thickened 
vvaP of ileum and obhttra-^ 
non of lumen 
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first of these is that there is enormous thickening of the bowel wall, consisting of 
well-formed fibrous tissue, and the second that the mucous membrane has been 
almost completely destroyed by ulceration The mam change seems to be that of 
hypertrophic reaction to an inflammatory process which is mainly in excess of the 
destructive ulceration present ‘ Subacute hypertrophic ulcerative enteritis ’ is 
the designation suggested 

It will be noticed that the symptoms and signs are not quite typical of acute 
appendicitis, and to cite one point which did suggest some other condition, the 
pain commenced in and remained in the right iliac fossa There are many who 
will agree that this fact alone should always demand an exhaustive search for some 
other lesion In the present instance one might have expected the discovery of a 
sausage-shaped tumour on palpation of the abdomen, a sign which was not elicited, 
probably on account of the rigidity of the abdominal muscles on the affected side 
The most common positions in which the appendix is situated are the retro- 
cecal sites and the pelvic situation, the splenic, inguinal, and promonteric positions 
being comparatively rare When inflamed and in the first-mentioned position 
loin tenderness can almost always be elicited, and in the pelvic site tenderness m 
the pouch of Douglas These signs were absent in the present instances 

It is suggested that the diagnosis of the disease described here might be borne 
in mind m cases presenting atypical features in history or signs of acute appendi- 
citis, and that considerable effort should be directed to the finding of a tumour 
which should be palpable 

In regard to the treatment it may be as well to consider alternatives first The 
diseased gut might have been left tn sttu in the hope that it would undergo spon- 
taneous cure This seemed, and still seems, to be taking a graver risk than that 
of active intervention , the issue is impossible to determine without the benefit 
of the experience of others who, faced with like circumstances, have adopted the 
conservative course 

Then again, a more radical and orthodox operation might have been performed, 
which would actually have been easier and would have assured vascular stability 
m accordance with recognized anatomical considerations 

In defence of the procedure adopted it can be said that the blood-supply to 
the remaining bowel was never m any doubt Before the anastomosis was com- 
menced the ileum and cxcum were watched for several minutes, m order to 
determine the fact that they possessed a blood-supply sufficiently efficient to 
promote the necessary healing of the anastomotic line 

The object of all treatment, medical or surgical, is to restore our patients to 
their normal physiological balance and, as far as possible, to preserve their designed 
anatomical conformation with the object of the restoration of normal health This 
object has apparently been attained by the method defined here 

I am indebted to Dr A D Fraser, who has so carefully prepared the patho- 
logical reports and the microphotographs and has taken infinite pains to elucidate 
the lesion and to discover a similar condition in the literature of pathology 
My thanks are due also to Professor E W Hey Groves for his interest and 
help m many ways, to Mr C F Walters and Mr A W Adams at whose request 
the cases came under my care, and to Miss D M Fillers, who has so faithfully 
reproduced m the sketches the features which I desired to demonstrate 
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GASTROJEJUNAL ULCERATION 

By a JAMES WALTON 

SURGEON> rOVDON HOSPITAL 

Our experience of the nature and frequency of gastro)e)unaI ulceration is of necessity 
short, for the first gastro-enterostomy was performed by Woifler, at the suggestion 
of his assistant Nicoladoni, as recently as the year i88i Possibly because the earlier 
operations were generally performed for carcmoma of the pylorus, the first case of 
gastrojejunal ulcer was not reported by Braun® until 1899, this being one in which 
a fatal perforation took place In the short period of thirty-five years that has 
ensued since this date our knowledge has been steadily increasing At first only 
single cases were reported at long intervals, the first in France being reported by 
Quenu in 1902, and the first in this country by Mayo Robson in 1904 After this 
they were found in rapidly increasing numbers, Paterson,®® in his epic paper in 
1909, first directing widespread attention to the subject, although he found that 
Brodnitz^® in 1903 was able to collect 15 cases, Gossett^’ in 1906 31 cases, and 
Einer Kay^® a year later added 6 examples Paterson in his own paper collected 
52 certain and ii doubtful cases, 2 of which were from his own practice 

Of later years so many examples have been reported that it is no longer practical 
to collect individual cases but only to consider general statistics So many indeed 
have been reported that a keen controversy has arisen as to the actual frequency of 
the condition On the one hand, Lewisohn®® m 1925 pubhshed a series of 68 cases 
of gastro-enterostomy where 23, or 34 per cent, developed gastrojejunal ulceration 
after having been watched for a period of not less than five years Hurst and 
Stewart®'* beheve that it is a dangerous and frequent sequel of gastro-enterostomy 
They cast doubt upon the accuracy of many of the figures reported by various 
surgeons, and claim that the number of anastomotic ulcers slowly but steadily 
multiphes as the cases of gastro-enterostomy are watched over increasing periods 
They give pathological statistics showing 373 per cent incidence in 42 cases 
examined at Leeds, ten days to two months after operation, and a 52 per cent 
incidence in 42 cases examined nine months to nineteen years after operation 
These, however, must be considered as very selected cases, for the examinations 
were carried out on pauents who had died, and therefore took no cognisance of those 
who had recovered and might have formed a high percentage of the total operated 
upon These extreme views as to the frequency of this dangerous complication 
are held by a considerable number of surgeons of wide experience This is especi- 
ally so on the European contment, where many have abandoned the routme use 
of gastro-enterostomy and have replaced it by some form of partial gastrectomy 
Among those who hold these views may be quoted Fmsterer,^^ von Haberer,^^ 
Hohlbaum,®® von Eiselsberg,'** and in this country Pannett ®® 

On the other hand, many surgeons, and especially those in this country and 
the Umted States, have found that recurrmg ulceration of this type, although 
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dangerous and not entirely unavoidable, occurs m only a small percentage of the 
cases, and is insufficiently frequent to warrant the abandonment of so useful an 
operation as gastro-enterostomy Paterson in 1909 found only 3 gastro)e)unal 
ulcers m his own series of 348 cases, and in a later paper found 12 examples m 495 
cases — that is, 2 4 per cent Lord Movmhan’*" m 1919 found 10 cases in 613 gastro- 
enterostomies, or I 6 per cent Balfour- found that a recurrent ulcer developed in 
only about 3 per cent of the gastro-cntcrostomics performed for duodenal ulcer 
In a series I published in 1925'** there were 631 cases of gastro-enterostomy with 
II gastrojejunal ulcers — that is, i 7 per cent Of these, 417 were performed for 
pyloric and duodenal ulcers with 10 recurrent ulcers — that is, 2 4 per cent In 
a later series published m 1930'® there were 616 gastro-cntcrostomies, 16 subse- 
quently developing gastrojejunal ulcers — that is, 2 6 per cent These figures agree 
very closely with those published by Luff'*” from the collective investigation of the 
British Medical Association, where, of 995 cases of duodenal ulcer, 744 ivcrc traced , 
of these 21 (2 8 per cent) had a subsequent historj’ of gastro)C)unal ulcer 

Many of the published figures arc, however, depreciated in value by the fact 
that no clear distmction is made in the statistics between cases operated upon for 
gastric or duodenal ulcer Moreover, the criticism is not infrequently made that 
the cases have not been sufficiently carefully follow’cd or have been w’atched for too 
short a time In this respect it may be important to remember that physicians 
are likely to see only the surgical failures, just as the surgeons arc only asked to treat 
patients resistant to medical treatment, and thus each is prone to believe that there 
is a much higher percentage of such failures than really exists 

It was in the belief that light might be thrown upon some of these much 
discussed points that the Association of Surgeons undertook a collective investigation 
into the subject of gastrojejunal ulcer The subject matter of the present communi- 
cation IS based upon a study of my own cases prepared for this investigation 

TOTAL INCIDENCE 

By the courtesy of the London Hospital authorities I have been able to establish 
a Follow-up Department which has been in existence since 1919 In this depart- 
ment all cases are exammed at intervals which at first are quite short and later are 
increased as the patient remains well This has been so successful that I fed 
confident that no case of gastrojejunal ulcer has escaped my notice , although several 
have been treated and operated upon elsewhere, a record has always been procured 
I can therefore feel that the figures quoted are reliable and are as accurate as can be 
obtained for any series of cases under the care of one surgeon 

For the collective investigation it was decided to consider only the cases w'hich 
were operated upon m the years 1926-30 inclusive The frequency of gastrojejunal 
ulceration m this group is shown m Table I, and it is seen that the incidence of this 
complication was 0 73 per cent It was reahzed, however, that these figures are 
considerably below those which I had previously published, and it was thought 
that this might be due to the fact that the series contained too few cases and that 
a more correct estimate might be obtained by a study of all the cases which had 
occurred in my practice These figures are shown in Table II, and it will be seen 
that, excluding 18 cases of gastrojejunal ulceration where recurrence followed a 
local operation, there were 31 gastrojejunal ulcers following 1859 gastric operations 
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—that IS, an incidence of i 6 per cent One of these cases was a recurrence after 
a partial gastrectomy for a gastro)eiunal ulcer, so that there were really only 30 cases 
of fresh marginal ulceration 


Table I — Cases Operated upon 1926-30 



Total 
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Duodenal ulcer 
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Gastric ulcer 
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Gastric caranoma 

71 
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Gastrojejunal ulcer 

32 

1 28 
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1 

I* 
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Totals 
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5 
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Table II —All Cases 
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Duodenal ulcer 
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Those who believe with Hurst^* that the cases increase in number the longer 
the patients are followed will regard this increased incidence as due to the inclusion 
in the list of many cases operated upon before 1926 This is in part true, but it 
IS not the sole explanation My own cases date back to 1913 In 1923 the statistics 
were carefully investigated and pubhshed, and the present senes was prepared to 
include cases up to September, 1933, so that the uvo ten-year permds can be easily 
compared In the ten years, 1913-22 inclusive, there were 765 gastric operations, 
and the present investigation shows that of the 30 patients who had gastroje)unai 
ulcers 18 were operated upon m this period, giving an incidence of 2 3 per cent as 
compared with the total of i 6 per cent 


THE NATURE OF THE PRIMARY LESION 

It IS now a weU-recogmzed fact that this complication is more prone to follow 
operation for certain types of ulcer than for others Paterson^® had noted this m 
his paper in 1909, when he stated that 33 of the certain 52 cases foUowed operation 
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performed for pyloric stenosis, and found only i case, that reported by Emer Kay, 
following gastro-enterostomy performed for gastric carcinoma Hurst-'* quotes 
Judd-® as having likewise known, up to 1921, only i case occurring after operation 
for gastric carcinoma He also states that it occurs but rarely m cases of gastric 
ulcer, but is a frequent sequel after duodenal ulcers These statements are well 
supported by the present series {Tables I and II), for it will be seen in Table II that, 
whereas 29 ulcers occurred after 893 operations for duodenal ulcer (3 24 per cent), 
there was only one after 683 operations for gastric ulcer (o 14 per cent), and not 
a single example after 221 operations for gastric carcinoma The highest incidence 
therefore is among duodenal ulcers The figures for the cases operated upon in 
1913-22 inclusive give 457 gastro-enterostomies for duodenal and pyloric ulcers, 
with 18 gastrojejunal ulcers, a maximum incidence of 3 9 per cent, all of these cases 
having been followed for a period of over ten years 

The actual number of cases of gastro)e)unal ulcer included in this investigation 
IS 79, for in addition to the 30 cases occurring in those patients where I had person- 
ally operated there were 49 in whom the primary operation was performed elsewhere 
In these 49 cases there was only i in which it could not be certain that the first 
operation was performed for a pyloric or duodenal ulcer It may be accepted, 
therefore, that gastrojejunal ulceration is a comphcation almost entirely limited to 
gastro-enterostomy performed for ulcers in the neighbourhood of the pylorus or 
duodenum After operations for gastric ulcer or caicinoma the condition is so rare 
as to be negligible 

THE VARIETY OF PRIMARY OPERATION 

Although marginal ulceration is more common after operations for duodenal 
ulcer than for other lesions, there is evidence that the incidence varies according 
to the nature of the anastomosis that has been performed Even in his early paper 
Paterson stated that it was believed to be more common after anterior than posterior 
gastro-enterostomy, for there were 27 anterior anastomoses, 10 anterior with a 
lateral anastomosis, 2 ‘ m Y ’, 12 posterior, and i supracohc He believed that 
the apparently greater frequency after the anterior operation was due to the fact 
that with It a lateral anastomosis was more often performed, and therefore, as also 
after the ‘ m Y ’ operation, the acid was not neutralized 

Lord Moynihan®’ in 1919 found 6 examples after 189 anterior, and 4 after 
444, posterior anastomoses Wright also believes that the lesion is more common 
after the anterior anastomosis, for he found in his series that the anterior 
operation had been performed m 72 instances and the posterior in 59 

That the incidence is higher after the performance of a lateral or an ‘ in Y ’ 
anastomosis is almost certain, as will be shown later when the relation of such ulcera- 
tion to hyperacidity is considered, but it is difficult to believe that it is more common 
after a simple anterior anastomosis In my own series this has certainly not been 
the case {Tables III and IV) In Table III the cases operated upon m 1926-30 
inclusive are alone considered, and whereas after 446 posterior anastomoses there 
were 4 gastrojejunal ulcers — that is, o 89 per cent — there was not a single example 
after 33 anterior unions In Table IV all cases are considered, and 1313 posterior 
anastomoses were followed by 29 gastrojejunal ulcers — that is, 2 2 per cent — ^but 
77 anterior umons again showed no cases of marginal ulceration In the 49 cases 
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where the operation had been performed elsewhere there were 43 examples following 
the posterior and 4 following the anterior union {Table V) In two of the latter 
a lateral anastomosis had been performed 


Table ///—Cases Operated upon 1926-30 
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It IS widely behoved that the lesion does not occur aftei the operation of partial 
gastrectomy, and it is acting on this belief that certain surgeons, as already mentioned, 
have replaced gastro-enterostomy by some form of partial gastrectomy in the treat- 
ment of duodenal ulceration A considerable number of such recurring ulcers have, 
however, now been described Hoguet and Cole-^ reported the presence of a large 
margmal ulcer occurring five years after the performance of the Polya operation for 
a duodenal ulcer Beer^ and WrighU* also report cases, and the latter suggests 
that the popularly accepted belief that these ulcers are rare after partial gastrectomy 


Table /F— All Cases 
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IS probably due to the fact that this operation is most frequently performed for 
caicinoma of the stomach, fohowmg which a gastrojejunal ulcer is rare Hurst^^ 
quoted Birgfeld^ as having collected 67 cases from the German literature, and states 
that he has himself seen reports of 14 cases pubhshed since then Three cases 
had occurred at the New Lodge Climc, 2 of which were performed for gastrojejunal 
ulcer Haberer^® reported a case occurrmg seven years after the performance of 
a Billroth II operation for duodenal ulcer, and for this reason returned to a modifi- 
cation of the Billroth I operauon, where he closed the stump of the duodenum and 
implanted the cut end of the stomach into the anterior surface of the duodenum 
below the closed opening 
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In mv own senes {Table IV) there were 469 partial gastrectomies, m 2 of which 
gastro)e)unal ulcers followed — that is, 0 43 per cent 143 of these operations, how- 
ever, were performed for carcinoma, so that of 326 operations performed for ulcers 
2 examples of marginal ulceration were seen — ^that is, o 61 per cent Of these two 
cases, one followed a Polya gastrectomy for a marginal ulcer occurring after 
a posterior gastro-enterostomy performed elsewhere, and was definitely due to a 
technical error, in that, owing to extensive adhesions, I was content to remove 
a smaller portion of the stomach than usual A second more extensive operation 
was performed, and the patient has since remained well The other was an acute 
ulcer occurring after a Polya resection, and as the operation was performed m 1915, 
a smaller portion of the stomach was removed than would have been taken to-day 
In the 49 cases of marginal ulcer m my series in which the primary operation had 
been performed elsewhere {Table F), there were also 2 examples following partial 
gastrectomy, in both cases of the Billroth II variety 


Table V — Gastrojeiunal Ulcers 
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There seems therefore no doubt that a partial gastrectomy does not give 
a complete immunity to the onset of gastrojejunal ulcer , but it is less frequent after 
this operation — about o 5 per cent — than after gastro-enterostomy My own belief 
is that, provided sufficient of the stomach is removed to produce an achlorhydria, 
the complication is almost unknown, although the risk of subsequent antemia mav 
be increased thereby 

From time to time much stress has been laid upon the fact that gastrojejunal 
ulcer does not follow gastroduodenostomy This must of course be so If there 
IS no gastro)e)unal anastomosis there can be no gastro)e)unal ulceration Its place 
would be taken by recurrent ulceration A full discussion of the question of 
such recurrence is outside the scope of this paper, but it may be stated that 
Grey Turner,^® m a series of 43 such cases, found 4 recurrences 


THE RELATION OF MARGINAL ULCERATION TO OPERATIVE 

TECHNIQUE 

It has frequently been suggested that the incidence of marginal ulceration is 
increased by technical errors in the operation In the earlier cases it would seem 
probable that the use of mechanical devices, such as a Murphy’s button or a bobbin, 
by causing necrosis of the opposed edges, instituted a process of ulceration This 
might have progressed to a chronic marginal ulcer, and the inclusion of a large 
number of such cases might account for the exceptionally high incidence of this 
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lesion in some of the earher senes that have been reported Garnett WnghU* 
states that in his series of 155 collected cases a Murphy’s button or some form of 
bobbin had been used in 14 In my own senes there was no example in the 30 cases 
following my own primary operation, for I have never used any method other than 
a simple suwre, but m the 49 cases following operation performed elsewhere there 
was one in which a Murphy’s button had been used for the anastomosis after a 
perforated duodenal ulcer The button was still in place and was associated with 
a chronic marginal ulcer 

At one time many surgeons, including myself, were of the opinion that the 
use of unabsorbent sutures was an important factoi , however, the knowledge that 
such ulceration occurs when catgut has alone been used makes this position no 
longer tenable, but the presence of pieces of silk in the base of a large number of 
these ulcers would lead to the belief that its use might increase the incidence 
Garnett Wright,^^ in his series of 155 cases, found 13 in which portions of such 
suture could be found Many other similar cases have been reported, but Huist^'* 
believes that the importance of this factor has been exaggerated, as pieces of suture 
may be present without ulceration In my own 79 cases there were 15 examples, 
in 2 of which I had performed the primary operation myself In some of these the 
suture arose from the centre of the ulcerated area and it was difficult not to conclude 
that It was a factor of some importance (see Fig 19) But since in 64 cases no suture 
could be found even by microscopical examination, it is evident that this is not so 
important a factor as was at one time beheved The use of catgut may reduce the 
mcidence but it will not abolish it 

It has been claimed that the crushing effect of clamps apphed during the process 
of anastomosis might initiate the ulcer, which would slowly progress The mam 
answer to this contention is that, as with ulcers of the stomach and duodenum, 
It is now known to be a very easy matter to produce acute ulceration experimentally, 
but unless some other factor is present, such ulcers always heal rapidly and cannot 
be induced to progress to a chrome state If the other factor is present, ulceration 
will occur with or without the presence of primary trauma Bolton'’ states that 
an acute toxic ulcer produced in an animal invariably heals soundly in three to four 
weeks PatersoM® states that there are two main reasons against the acceptance 
of this view — ^firstly, that there is too long an interval between the operation and 
the onset of symptoms of marginal ulceration, and, secondly, that the obstruction 
does not as a rule occur at the site where the intestine is gripped by the clamps 
In the 79 cases in this series there was not one in which the ulcer was so situated 
as to give rise to the belief that it could have originated in this way Gronnerud^® 
carried out a series of experiments in dogs showing that the incidence of this 
comphcation was unaffected by the use of clamps, and in many of the reported 
cases in man no damps have been used It may therefore be accepted that if 
clamps are employed with ordinary care they are not a factor m the production 
of this lesion 

It would seem reasonable to beheve that if care were not used to obtam accurate 
apposition of the mucosa a raw area might be left at the hne of suture which, after 
being acted upon bv the acid juice, would progress to a chronic peptic ulcer Grey 
Turner^® has laid stress upon this possibihty and shown the importance of obtaining 
accurate mucosal apposition My attention was first directed to this possibihty by 
the fact that several of the ulcers in those cases where I performed the first operation 
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myself were placed m a different situation from those seen when the first operation 
had been performed elsewhere The majority of surgeons terminate their anterior 
line of through-and-through sutures at one or other extremity of the mucosal incision 
and it was in this position the new ulcer was found (see Fig 17) It has been my 
own custom to terminate this suture about the middle of the incision so that I turn 
the corners with a continuous suture In several of my cases the ulcer was situated 
at this point (sec Fig 18) In either case the ulcer was placed at the last half inch 
of the through-and-through suture line where the mucosa is most likely to slip back 
and thus escape inclusion m the union For this reason I have for several years 
past abandoned excision of the redundant mucosa The line of suture is less 
neat m appearance, but one has the feeling of certainty that there is complete 
mucosal apposition throughout the whole length Even with such precautions 
ulceration still takes place If the formation of a raw area is a factor, it is a 
small one 

At one time great stress was laid upon the effect of pyloric occlusion in 
increasing the incidence of gastrojejunal ulceration Maitin^^ supports this view, 
for he states that the pancreatic secretion is normally activated by the passage of 
acid through the pylorus The contact of this acid with the duodenal mucosa 
produces secretin, which is carried by the blood-stream to the pancreas, where it 
stimulates the secretion of pancreatic juice If the pylorus is occluded, this 
mechanism is disturbed Galpern^® stresses the importance of this fact in surgery 
and shows that if a dog’s stomach is divided into two halves, the introduction of 
acid into the cardiac end has no effect, but if it is inserted into the pyloric portion 
a flow of pancreatic juice immediately follows Von Haberer*’ supported this view 
on his clinical experience, for he found that after 275 cases of simple gastro-enter- 
ostomy there were 3 examples of jejunal ulcers, and after 71 cases with pylonc 
occlusion there were 12 jejunal ulcers Paterson'*^ is, however, entirely opposed to 
this view, for he has found that after gastro-enterostomy there is a diminution of 
the total chlorides as well as of the free HCI m the gastric juice He regards this 
as being due to the fact that the hormone regulating the flow of HCI is formed in 
the pyloric end of the stomach and is not utilized if the food does not enter this 
portion Whatever is the effect of attempted permanent occlusion is of manor 
importance, however, as this step is rarely practised to-day Temporary occlusion 
with a silk stitch would seem to have very little bearing I invariably practice this 
step, but the incidence of marginal ulceration in my own cases has been no higher 
than in series reported elsewhere 

As a result of this tedious but necessary discussion it would appear that the 
following conclusions can be accepted as accurate (i) Marginal ulceration is almost 
limited to cases of anastomosis for duodenal ulcer , (2) After all gastric operations 
Its incidence is i 6 per cent , (3) After all gastric operations watched for ten years 
Its incidence is 2 3 per cent , (4) After all posterior gastro-enterostomies its incidence 
IS 2 2 per cent , (5) After all posterior gastro-enterostomies for duodenal ulcer its 
incidence is 3 24 per cent , (6) Aftei all posterior gastro-enterostomies for duodenal 
ulcer watched for ten years its incidence is 3 9 per cent (this must be considered as 
the highest possible incidence) , (7) The condition is less common after partial 
gastrectomy, the incidence being only o 61 per cent , (8) Technical errois in the 
primary operation may mciease the frequency of the lesion, but are not the primary 
cause 
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THE CHOICE OF OPERATION 

Since after partial gastrectomy there is a much lower incidence of maiginal 
ulceration, it would seem evident at first sight that it should be the operation of 
choice, but it is necessary to be certain before a decision is made that this more 
extensive operation is not associated with a higher mortahty In investigating such 
a question there are always great difficulties, for the operative mortahty is the one 
fact which alters with the experience of the surgeon and therefore is to a large extent 
personal Much time is wasted in surgical meetings discussing the best opera- 
tion for a given lesion Preferably the question should be Which is the best 
operation in the hands of a given surgeon ^ One surgeon may perfect one method 
and another a second Nevertheless these operations have now been so widely 
performed that a fair estimate can be made of the operative mortality with either 
method obtained by the more experienced surgeons 

Luff,^° in his collective investigation, gave the total mortahty for posterior 
gastro-enterostomy as 5 per cent, and Conybeare^^ states that of 190 cases admitted 
to Guy’s Hospital the mortahty was over 5 per cent Individual series show, 
however, much better results Mayo®® obtained m 4532 cases of duodenal ulcer 
a mortahty of i 76 per cent Balfour® found in 492 cases 9 deaths — that is, i 82 per 
cent — but in his report for 1930® there were 524 cases with only 6 deaths — ^that is, 
1 14 per cent Lord Moynihan’s series of 1000 cases without a death has frequently 
been commented on These are, however, the statistics of exceptionally skilled 
surgeons, and can be equalled by but few In this country, indeed, there is 
a tendency for the mortahty of gastro-enterostomy in the hands of specialists to 
increase, for the simple cases are now performed locally and only the patients who 
— owing to old age, concomitant disease, past severe hgemorrhage, or extreme stout- 
ness — must be considered as bad surgical risks are sent to the specialists In my 
own series analysed up to November, 1929, there were 550 cases with 7 deaths — 
that IS, a mortahty of i 2 per cent — and this included a consecutive series of 263 
cases without a death In the series analysed up to August, 1933, the total mortahty 
was 2 per cent, and it is probable that tlus figure should be regarded as the average 
mortahty for this operation Although perhaps not germane to the present 
discussion. It must also be remembered that many surgeons have been able to 
publish series of gastro-enterostomies giving 80 to 90 per cent of cures I have 
pubhshed®- a series of my own cases where 88 per cent were cured after being 
followed for a immmum of five years 

The mortahty of partial gastrectomy performed for duodenal ulcer is also 
difficult to estimate, for many of the reported senes of partial gastrectomies include 
cases of ulcer of the body of the stomach, so that the two senes are not comparable 
Probably the most satisfactory figures that have yet been pubhshed are those of 
Finsterer,®^^ who in a total of 566 cases had only 18 deaths, a mortahty of 3 i per cent 
But with the Billroth I method it was 5 8 per cent Burke^^ gives the results of 
cases operated upon at the Eiselsberg Clmic in Vienna , there were 606 cases with 
a mortality of 5 44 per cent Louria®* reports the results of cases operated upon 
y von Haberer at the University Qinic at Graz , there were 284 cases with 24 
deaths, a mortahty of 8 4 per cent Schoemaker« reports results of 350 cases 
operated by his method , there were 17 deaths— that is, 5 per cent Balfour 
m 1929 pubhshed a senes with a moitahty of 5 5 per cent, and the coUected statistics 
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of Luff®'’ gave a 6 per cent mortality In my own senes a partial gastrectomy was 
so seldom performed for a duodenal ulcer that I have no comparable statistics 
From the above figures it would seem fair to estimate that the mortality after 
gastro-enterostomy for duodenal ulcer is in the neighbourhood of 2 per cent and 
after partial gastrectomy about 6 per cent That is, the mortality of the latter 
operation is slightly higher than the combined mortality and the incidence of 
recurring ulcer after posterior gastro-enterostomy, and this does not take into 
consideration the incidence of recurring ulcer after partial gastrectomy 

Since, as will be shown later, at least 75 per cent of gastrojejunal ulcers can be 
cured by a subsequent partial gastrectomy it would seem manifest that the most 
satisfactory operation for duodenal ulceration is posterior gastro-enterostomy, a 
partial gastrectomy being reserved for the small percentage of cases which later 
develop gastrojejunal ulceration 


PATHOLOGY 

The pathological characters of these ulcers are identical with peptic ulcers 
seen in the stomach or duodenum A few cases of acute ulceration are seen , these 
are either operated upon for severe haematemesis or are discovered post mortem 
after a perforation or death from some other cause , they are therefore usually found 
shortly after operation In 3 of the 79 examples in my series there were intervals 
of one month, one month, and five months respectively after the first operation 
In such cases there are one or more areas of sharply cut but irregular ulceration 
involving only the mucosa but tending to encircle the anastomotic area The edge 
of the mucosa may be free or only lightly attached to the underlying tissue and there 
IS little or no induration around The surface may be covered with sloughing 
material, and small areas of hremorrhage or a small vessel which is eroded may be 
visible Rarely in these early stages an acute ulceration may progress to perforation, 
in which case a relatively acute necrosis with but slight reactionary indurauon is 
seen Such examples appear to occur most commonly in the course of some acute 
infectious complication It is probable that nearly all anastomoses would show 
a certain amount of superficial ulceration shortly after operation owing to necrosis 
from pressure of the continuous suture, but only a few progress to the chrome 
stage 

Long-standing ulcers have all the characters of the chronic peptic ulcer, being 
deeply cut and penetrating They tend to be circular, the mucosa is turned in and 
attached to the edge of the destroyed muscle, the floor is formed either of thickened 
peritoneum or some adherent neighbouring structure, and if sections of it are cut 
there is a complete absence of muscle fibre There is much infiltration and fibrosis, 
at first of the surrounding wall of the stomach and jejunum, and later of adherent 
tissues such as the mesocolon, colon, or anterior abdominal wall Like chronic 
peptic ulcers of the stomach there is usually a considerable increase of the fat of the 
surrounding peritoneum They are usually single, and may be localized or extend 
nearly around the anastomosis If single they are most commonly at the extremities 
where the afferent or efferent loop is united to the stomach {Ftg 17), but in some of 
the cases where I had performed the primary operation they were situated at the 
middle of the anastomosis {Ftg 18) The possible reason for this site has been 
considered m the discussion on operative technique In some cases they are 
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muluple, as many as three or four having been reported Paterson'’” found that in 
52 of his cases in which the nature of the ulcer was described, 6 were multiple 
In some cases pieces of unabsorbed suture arc clearly visible passing from the 
floor of the ulcer (Fig 19), and in others small portions of such sutures arc found 
only on close examination In many, however, the most careful search with the 
naked eye and microscope fails to reveal their presence 

Paterson®” laid great stress upon the distinction between gastrojejunal and 
jejunal ulcers, and this distinction has generally been maintained He stated that 
the gastrojejunal ulcers involved the gastric mucosa, whereas the jejunal w’ere found 
remote from the anastomosis He also believed that the characters of the two 
ulcers differed , those in the jejunum, both in appearance and clinical course, bear 



Fig 19 — Gastrojejunal ulceration around portions of silk suture 


a close resemblance to the ordinary round ulcer of the stomach and duodenum, 
and they are apt to perforate before protective adhesions are formed They are 
most common in the efferent limb, either opposite or just below' the anastomosis 
He states that the gastrojejunal ulcers lack the definite localized appearance of 
the jejunal ulcers and occur as an irregular ulceration around the margin of the 
anastomotic opening After healing occurs the process of cicatrizaDon may lead 
to partial or even complete stenosis of the anastomotic opening It is probable 
that such stenosis is always due to an old marginal ulcer These ulcers are 
less likely than jejunal ulcers to perforate into the general peritoneal cavity Other 
observers have accepted these views, and cases have been recorded where the ulcer 
in the jejunum was situated several centimetres away from the margin In my own 
series of 79 cases it was not found possible to make this distinction Some of the 
ulcers which involved a large portion of the margin spread widely into the stomach, 
or extended well on to the jejunum Even m those cases m which the ulcer appeared 
to be separated from the line of junction there was always an area of scarred tissue 
spreading from this line to the actual ulcer (Figs 20, 22) In fact in no single case 
m the senes was it possible to say definitely that the ulcer was jejunal, and therefore 
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the evidence at my disposal at present ivould lead to the belief that all such cases 
start at the anastomotic union 



Fig 20 — Ulcer, apparently jejunal, connected by scar to margin of stoma 


As in the case of chronic ulcers of the stomach and duodenum the ulcer in its 
progress tends to cause inflammatory changes in surrounding tissues^ which become 
thickened and infiltrated In the case of a posterior gastro-enterostomy the involved 



tissue IS the mesocolon, and as this becomes infiltrated it is shortened until the 
transverse colon is bound down and becomes firstly adherent to the base of the 
ulcer and then perforated, so that a gastrojejuno-cohc fistula forms and the food may 
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pass directly from the stomach to the colon Such fistula are generally only found 
m malesj as were all foui cases in my senes 

In the case of an anterior gastro-enterostomy {Fig 21) or of a Roux operation 
{Fig 22) there is not the same close proximity of the mesocolon, and the base of 
the spreadmg ulcer may become adherent to the anterior abdominal wall It may 
then give rise to a tender mass, or an abscess may form m the substance of the 
abdominal muscles In some cases, indeed, as 
in one of Paterson’s, the abscess may break 
down and an external fistula form If the 
ulcerating process is rapid and acute, or if no 
adhesions have been formed to the surround- 
ing viscera or to the abdominal wall, perfora- 
tion into the peritoneal cavity may occur in 
precisely the same way as a gastric or duodenal 
ulcer may perforate It is of interest to note 
that m the eaxher published senes neatly ah 
the cases had perforated into the peritoneum or 
into some surrounding tissue Thus Paterson 
m 1909 classifies his 52 certain cases into 
(i) Perforations into the peritoneal cavity, 19 
cases , (2) Non-perforations, 33 cases These 
latter he again divides into two classes 
{a) penetrating abdominal wall, 28 cases , {b) 
penetrating some hollow viscus, e g , the colon, 

5 cases 

To-day the condition is so well recognized 
and the symptoms are so well known that the 
ulceration is as a rule diagnosed long before 
either perforation or penetration into a sur- 
rounding viscus has occurred Thus in Garnett 
Wright’s series®^ pubhshed m 1920 there were 
only 31 perforations m a total of 155 cases It 
is interesting to note, however, that Bolton® m 
the same year recorded 4 cases of jejunocolic 
fistula and stated that his cases brought the 
recorded total of such up to 31 In my own 
series of 79 cases the majority were diagnosed on the symptoms of the uncomplicated 
ulcer, and there were in all only 6 perforations and 4 colonic fistulse Perforation 
to-day IS indeed only likely to be found in the acute cases, and may occur within 
a few months of the performance of the gastro-enterostomy 

ETIOLOGY 

It has long been recognized that these ulcers are much more common in males, 
and this sex distribution seems to be more evident in the more recent series, possibly 
because the contributory factor of errors in operative techmque is being eliminated 
In Paterson’s series the sex was mentioned in 50 cases, 39 being men and ii 
women Hurst states that there are about 6 males to i female In my 79 cases 
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there were only 7 females, and in the 30 in whom I had performed the first operation 
only I was a female There is often a family history This is a part of the family 
history of primary duodenal ulcer with which all surgeons are acquainted, for 
Huddy^^ found in 129 cases of duodenal ulcer that 56 (42 per cent) showed a family 
history Hurst, however, has shown that this inherited tendency goes deeper than 
the actual ulceration and that it is the variety of gastric function which runs in the 
family, a view which is supported by Apperly and Norris,^ who investigated care- 
fully a series of famihes comprising 86 individuals In confirmation of this view, 
Hurst has been able to show that there is actually a family history of the gastro- 
)e)unal ulceration , he was able to obtain positive evidence of this in 6 out of 43 
cases seen at the New Lodge Chmc, an observation which becomes of extreme 
interest when the cause of the marginal ulceration is considered 

As would be expected, since most of these cases follow operations for duodenal 
ulcer, they are generally men of middle age Paterson’s series, however, contains 
an interesting example in a female aged 2 months, the gastro-enterostomy having 
been performed for congemtal pyloric stenosis 

The important questions that arise, therefore, are Why should gastro}e)unal 
ulceration occur pracacally only after the operation has been performed for duodenal 
ulcer’ And why is it so much more common in males’ Primary peptic ulcers 
are almost unknown in the jejunum Occasionally one is reported which appears 
to be peptic m nature and is not dependent upon any specific infection I have 
described an example®® occurring in my own practice, and Richardson,^^ in reviewing 
the literature of this subject, reported 2 cases of his own where ulcers, apparently 
peptic in type, occurred 2 ft from the flexure and about the imddle of the jejunum 
respectively He was able to find records of 10 other pubhshed cases Of the 
total of 12, 10 occurred in men Nevertheless these examples must be regarded 
almost as pathological curiosities 

Stress has been from time to time laid upon the importance of infection as 
a factor leading to the development of margmal ulceration Hurst and Paterson 
have both discussed this point and my own experience would agree with theirs, 
that infection anywhere in the body is likely to increase the incidence, especially 
of the acute ulcers following shortly after operation It is, however, not the sole 
cause, for infection is not more common in men than in women, and is not likely 
to be more frequent after anastomosis for duodenal ulcer than for any other lesion 

The important factor has now defimtely been proved both by experiment and 
climcal observation to be the presence of hyperchlorhydria Montgomery®® found 
that gastrojejunal ulceration developed after gastro-enterostomy in dogs just as it 
may do in men In a senes of 60 such operations this form of ulceration was found 
in 4 Mann and Wilhamson,®® acring on the assumption that the acidity was the 
cause of peptic ulceration, divided the pylorus, closed the proximal end of the 
duodenum, divided the ileum, joined the distal end of this to the pylorus, and 
implanted the proximal end into the ileum lower down By this means the alkaline 
bile and pancreatic juices were transferred to the intestme below the anastomosis 
A large number of the animals developed typical peptic ulcers The whole of the 
experimental work has recently been carefhlly reviewed and further experimental 
proof provided by Matthews and Dragstedt They formed gastric pouches which 
were joined to the distal end of the divided intestme, the proximal end of the 
intestine being implanted into the ileum well below the junction of the gastric 
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pouch In 6 cases where the gastric pouch was united to the ileum all developed 
peptic ulcers In 13 where it was united with the jejunum li developed ulcers 
Similar ulcers developed in gastric transplants made into the intestine low down 
Such transplants secrete their own acid, the secretion, as shown by Ivy and Farrell, 
being stimulated by gastrin bodies carried by the blood-stream The acid acts on 
the mucosa long before the food could come down the intestines to neutralize it 
Transplants of intestine into the stomach wall, on the other hand, never develop 
ulcers The removal of the saliva by the formation of an oesophageal fistula or 
excision of the salivary glands was not followed by ulceration, which agrees with the 
clinical observation that peptic ulcers do not occur in cases of gas»^rostomy performed 
for complete oesophageal obstruction They prove by a series of ingenious experi- 
ments that the important factor is the removal of the alkaline duodenal fluids, and 
of these the pancreatic secretion is the more important When the bile was led 
into the stomach but the pancreatic juices were removed all the animals but one 
developed peptic ulcers — an interesting commentary on the operation of cholecysto- 
gastrostomy, which has been advocated by some as a cure for gastric and duodenal 
ulcers Bollman,® however, found that after experimental obstruction of the 
common duct there were 64 examples of peptic ulceration and only 23 without 
ulcers The earliest ulcer was found 5 days after operation and the latest 295 days 
They appeared most commonly 70 to 90 days afterwards 

Somewhat similar conditions may be found m man It is well recognized that 
peptic ulcer is sometimes found in a Meckel’s diverticulum and is then dependent 
upon the presence of heterotopic areas of gastric mucosa, this condition corresponding 
exactly with the experimental transplants of gastric mucosa In some cases an 
operation carried out for the cure of a definite lesion may, just as m the experiments, 
remove the juices which neutralize the acid and then be followed by peptic ulceration 
I have personally reported^^ two such cases In the one another surgeon in 
performing a partial gastrectomy for what was believed to be carcinoma of the 
stomach excised the body of the pancreas The lesion was proved to be a simple 
ulcer, but the removal of so much of the pancreatic juice was followed by the 
formation of a large gastrojejunal ulcer A more extensive partial gastrectomy, by 
further lowering the acidity, was followed by a cure In the second case a chole- 
cysto-enterostomy was performed for obstructive jaundice due to chronic pancrea- 
titis This was followed some years later by the development of a duodenal ulcer 
If a lateral anastomosis is carried out in addition to the gastro-enterostomy or an 
anastomosis ‘ in Y ’ is performed, a condition is produced very similar to that m the 
experiments of Mann and Williamson, m that the alkaline secretions are made to 
enter the intestine below the anastomosis, and hence peptic ulceration would be 
expected to follow 

On the clinical side the importance of hyperacidity has also long been recog- 
nized Paterson m 1909 investigated the acidity of the gastric juices obtained from 
the fistula in one of his cases and found definite hyperacidity He discussed fully 
the evidence m favour of such acidity being the cause of the ulceration It is to 
Hurst, however, that we owe the chief work on this subject He shows that the 
frequency of marginal ulceration varies directly with the hydrochloric acid content 
of the gastric juice, and produces strong evidence in support of this contention 
It IS for this reason that marginal ulceration is almost unknown in carcinoma and is 
so rare m cases of ulceration of the body of the stomach, whereas with duodenal 
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ulcer, where the acidity is high, ulceration is more common He found that when 
the gastro-enterostomy is undone for jejunal ulceration there is an exceptionally 
high curve of acidity, indicating that an extreme degree of the hypersthemc gastric 
diathesis may be a predisposing cause The presence of such hyperacidity would 
also account for the faimhal occurrence My own experience is in accord with this 
evidence I was able to obtain the results of the test-meals at the time of the first 
operation m 28 of the 30 cases where I had performed this operation myself, and in 
4 of the 49 where the operation had been performed elsewhere The average 
figures in these 32 cases were free HCl o 203 and total acid 73 In my own cases 
the average of 21 cases at the time when the marginal ulcer was found was o 14 
and 54, and in 28 of the remaimng cases o 13 and 51 — figures showing a very marked 
hyperchlorhydria 

Of even greater interest was an investigation which I have previously pubhshed,^® 
the figures of which {Table VI) show that the average acidity was always higher 
with duodenal ulcers than with lesser-curve ulcers It was always higher in males 
than in females, and, what was of exceptional interest, it was highest in those cases 
of duodenal ulcer which later developed marginal ulceration At that time I came 
to the conclusion that the development of gastrojejunal ulceration was probably 
due to an anatomical variation occurring in 3 to 4 per cent of men, wherein there 
was a wider distribution than normal of the acid-secretmg cells of the stomach — 
a theory not very remote from Hurst’s belief that there is m these people an extreme 
degree of the hypersthenic gastric diathesis 


Table F/ —AVERAGE Test-meals 



1 

No OF 
Casks 

1 

Average 
Free HCl 

Average 
Total Acid 

Lesser curve (females) 

1 

57 ! 

0 108 

51 0 

Lesser curve (males) 

135 1 

0 123 

61 0 

Duodenal (females) 

44 

0 136 

57 6 

Duodenal (males) 

Duodenal, later gastro- 

213 

0 165 

63 5 

)e)unal ! 

13 

0 190 

71 0 


On these considerauons it seems pernussible to accept the following (i) 
Gastrojejunal ulceration is only common after gastro-enterostomy for duodenal 
ulcer , (2) It IS much more frequent m males , (3) It occurs after 3 to 4 per cent 
of all gastro-enterostomies for duodenal ulcer , (4) It is directly due to hyperacidity , 
(5) The hyperacidity is a congenital and possibly a famihal fault 

SYMPTOMS 

It has already been mentioned that in the earlier pubhshed senes the condition 
was usually not diagnosed until perforation or penetration had occurred In 
the more recent senes these comphcations are much rarer, for the symptoms of 
non-penetrating ulcers are now well recogmzed and the condition treated It is 
probably because of these earlier series that the statement is still so often made that 
there is frequently a long latent period, perhaps of many years, before symptoms 
arise Such a history is indeed often obtamed to-day in a patient who is first seen 
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when the ulcer is well estabhshed Although such patients will state that for years 
after the operation they are quite well, the one fact that has been impressed upon 
me by watching them carefully in a Follow-up Department is that there is generally 
no latent period A patient with a gastro-enterostomy for a duodenal ulcer is, as 
a rule, one of the most satisfactory of our cases He is soon able to eat all food 
with no thought or care, and is able to carry out his normal work His usual 
remark is that he has never had a day’s discomfort since the date of his operation, 
and his presence in the Follow-up Department does much to encourage the surgeon 
in his many disappointments The patient who later develops a marginal ulcer 
does not as a rule make this satisfactory progress He is well, but has a little 
flatulence or he has to be careful of his food , he occasionally has nausea He 
cannot undertake heavy work or he has to continue with his bismuth and alkali long 
after the usual period, or symptoms will return I have learnt now to regard all 
such cases with considerable mistrust, especially if they had an unduly high acidity 
before the operation They will generally develop characteristic symptoms of 
marginal ulceration, which may not appear for some years, at which time they will 
have forgotten their earlier minor symptoms In the 30 cases of my own senes the 
average time elapsing between the gastro-enterostomy and the onset of definite 
symptoms was 2 years and ii months, but m two cases it was only a month, and 
in one was as long as 14 years 

Clinically there are two definite groups In the first the dominant symptom 
IS htemorrhage This may commence as a mild haimatemesis or melama shortly 
after operation, or the patient may continue in a very fair state of health for a year 
or more and then have a sudden severe loss of blood, generally in the form of 
meltena In the earlier cases this symptom was often regarded as evidence of 
persistence of the duodenal ulcer, but, as I have frequently stated, I have never 
yet seen a duodenal ulcer persist after an adequately performed posterior gastro- 
enterostomy I beheve that all such cases have marginal ulceration, but as at this 
stage It may be only acute, it may be readily overlooked at operation or even indeed 
at a post-mortem examination In my senes of 79, 32 had had haemorrhage, but 
in many of these it occurred later when other symptoms were present 

In the more common variety there is in the earlier stages only a minor degree 
of discomfort, fullness, or flatulence, which is later replaced by a definite pain, at 
first thought to be that of the old duodenal ulcer It simulates the original lesion 
m that It becomes periodic, so that the patient may have severe attacks lasting for 
two or three weeks and may then be quite free for several months It is severe, 
occurs late after food, is relieved by food, and often wakes him at night A careful 
investigation will show, however, that the pain differs from that of a duodenal ulcer 
in that It IS often referred to the lower abdomen, and especially to the left iliac 
fossa, and that vomiting, which is so rare a symptom with uncomplicated duodenal 
ulcer, IS often present and generally gives transient relief to the pain In the latter 
stages, as the ulcer penetrates, the pain becomes more and more severe and much 
more constant It may indeed become agonizing and the patient pass into a stage 
of deplorable misery In my 79 cases pain was present in 73, and it must therefore 
be regarded as the most frequent and characteristic symptom Vomiting, generally 
giving temporary relief, was present in 46 cases In the earlier stages the pauent 
retains his appetite and the test-meal shows a high acidity Later when the pain 
becomes more severe his appetite may begin to fail 



GASTROJEJUNAL ULCERATION 


51 







f. 

■* 

i „ - 

‘ ^ 


I 


tf ' 


The value of X-ray investigation has been much disputed There is no doubt 
that in the earlier stages very litde can be seen, and even in the later stages consider- 
able skill IS required to interpret the findings The presence of tenderness over 
the visualized stoma is a finding of considerable value, as are hyperactivity and 
rapid emptying Irregularities m the margin of the stoma and above all the presence 
of a well-marked meniscus close to the stoma confirm the diagnosis (Ftg 23) In 
my own series the very skilful work of Dr Vilvandre has been of great help, and he 
was able to make a positive diagnosis in 
a high percentage of the cases 

Of the symptoms of perforation 
nothing need be said, for they differ in 
no way from the symptoms of a siimlar 
comphcation of gastric or duodenal 
ulcer 

When penetration has occurred and 
a fistula passes into the colon the clmical 
picture may be considerably altered, the 
cases generally falhng into one of two 
groups In the one they are dependent 
upon the presence of a free opemng 
between the stomach and colon Accord- 
ing to Bolton, if the ulcer had been 
gastro-jejunal, the openmg between the 
two viscera is direct and the dominant 
symptom is faecal vomitmg and the eruc- 
tation of foul gas If, however, the ulcer 
had been jejimal, the communication will 
be indirect through the jejunum, in which 
case the chief symptom is diarrhoea, due 
to irritation of the colon from the presence 
of the gastric contems In practice it is, however, difficult to make this dis- 
tinction It is true that in some cases the presence of colomc content in the 
stomach with foul vomitmg, eructation, loss of appetite, and wasting are the chief 
symptoms, but even then attacks of diarrhoea are frequent and the patient feels 
his best when constipated If the colonic symptoms are more marked, there 
will generally be found some evidence of gastric regurgitation and gastritis In 
either case the examination of the test-meal wiU reveal the presence of fecal 
material, but the certain diagnosis to-day rests upon the X-ray examination The 
barium meal will be found to enter the colon almost at once, or a barium enema 
will pass through into the stomach In such patients the pain is very varied and 
often the seventy seen with the original ulcer seems to be dimimshed, probably 
because of the neutralization of the acid by the colonic contents or its irmnution 
owing to the resulting gastritis Hurst has made the observation that with the 
formation of a fistula the ulcer usually heals In some cases, however, the pam 
remains severe The patients are usually wasted and often indeed emaciated 
In the second group the dommant symptom is one of intestinal obstruction, 
for It will nearly always be found that the fistula is associated with much fibrosis, 
which will spread around the colon and thus narrow its lumen In these patients 


M 


Fig 23- 


-X-ra> showing meniscus (M) of large 
gastrojejunal ulcer 
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there will be attacks of colicky pam with dilatation and visible peristalsis of the 
proximal colon, but even in this group attacks of faecal vomiting may occur, and 
the patients are nearly always very wasted The X-ray investigation, as m the last 
group, will generally reveal the presence of a fistula as well as the obstruction 

When the anastomosis has been anterior the penetrating ulcer usually becomes 
adherent to the anterior abdominal wall, generally behind the left upper rectus 
Rigidity and tenderness of this muscle may be seen m the earlier stages, and later 
a swelling develops in the substance of the muscle If left untreated, this becomes 
red and cedematous, and later breaks down so that a gastric fistula is formed through 
which much of the gastric contents may escape and lead to digestion of the skin 
Like the colonic fistula, these are becoming rare to-day, as treatment is usually 
undertaken before their inception 

TREATMENT 

As with the original peptic ulcer, there is considerable divergence of opimon 
between physicians and surgeons concerning the value of medical treatment 
Hurst^'* states that with careful medical measures gastrojejunal ulcers can be cured, 
but he also very fairly remarks that if the regulations are disobeyed the ulcer tends 
to recur, and that if severe obstruction is present or prolonged medical treatment 
fails, resort should be had to surgery Of 25 of his cases treated medically, 13 
were more or less completely relieved My own experience of medical treatment 
has, however, been very unsatisfactory The aid of the physician has always been 
sought in the earlier stages of this condition occurring in my own practice, but 
wherever the diagnosis could be considered as certain the lesion has always pro- 
gressed and surgery has later been necessary In every other case where the first 
operation had been performed elsewhere medical treatment has been tried before 
my interference had been sought, but it is only fair to state that of necessity it is 
only the failures which are sent to me, and I have therefore no means of knowing 
how many may have been cured 

If surgical treatment is required, Hurst believes that the best as well as the 
simplest operation is local excision Such is not my experience In my earlier 
cases, acting on the belief that these ulcers were generally dependent upon the use 
of unabsorbent sutures, a local excision was performed and the opening re-sutured 
with catgut There were 13 such cases, of which i died after operation Of the 
remaimng 12, 6 recurred and further operation was required It is true that some 
of these patients, and especially those with a colic fistula, are extremely ill and will 
be able to stand only the simplest operation In these cases separation of the fistula 
with local excision of any ulcer and closure of the openings may alone be possible, 
but such steps should always be regarded merely as temporary measures to save 
the hfe of the patient He must be carefully treated and watched afterwards, and, 
if the ulcer persists, the more complete operation performed when his condition 
has improved 

The operation which at one time was very popular and still has its advocates 
IS excision of the ulcer, separation of the anastomosis, and closure of the two 
openings, thus restoring the condition to normal In some cases there is so much 
stenosis of the duodenum from healing of the old ulcer that such a step is only 
possible if a gastroduodenostomy or some similar step is performed at the time 
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Thjs operation is, however, theoretically unsound, as it restores the tendency for 
the formation of a duodenal ulcer and there is no reason to beheve that after the 
passing of time the hyperchlorhydria is dimmished Hurst lays stress upon this 
point and states that if the opemng is closed a fresh ulcer may develop There 
were 2 examples in his series of 44 cases One case of such recurrence after closure 
of the openmg by another surgeon occurred in my senes, but I have no statistics of 
Its frequency, for I have never performed the operation 

The method which would seem to offer the most satisfactory results is that 
of partial gastrectomy, for it has been shown that this operation is followed by a 
much lower incidence of marginal ulceration than is gastro-enterostomy It is, 
however, an operation of very considerable severity Much time may be occupied 
in freeing adhesions and making the anatonucal relationships mamfest before the 
actual resection is commenced The operation becomes m fact one of the most 
exacting and difficult procedures withm the abdomen Being performed, as it is 
so frequently, on patients who are often exhausted by long-continued severe pain, 
by voimting, by hemorrhage, or by malnutrition from the presence of a fistula. 
It IS likely to be associated with a high mortahty For this reason Hurst condemns 
It and states that it is only advisable in very exceptional conditions He quotes 
von Eiselsberg^® as having a mortahty of 25 per cent for such operations He also 
quotes Klein®^ as findmg that only 2 out of 6 of these operations were followed by 
achlorhydria, and therefore suggests that the risk of a new ulcer remains in 66 per 
cent There is no doubt that in the earlier operations performed by all surgeons 
the mortality is high, but as experience is gained in the selection of cases for 
operation and the performance of temporary palliative operations upon those who 
are dangerously ill, this can be greatly reduced Finsterer^® had a mortahty of 
9 per cent in 76 cases In my own series of 79 cases a partial gastrectomy was 
performed in 61, and 16 of these patients died, a mortality of nearly 25 per cent, 
but most of these deaths occurred in the earher cases before experience was gamed, 
and in the last series of 20 cases there was only i death, a mortahty of 5 per cent 
The risk of recurrence after this operation is very slight Finsterer states that if 
three-quarters of the stomach is removed recurrence never takes place In my 
own senes of 61 cases there has only been i recurrence, this being the one already 
descnbed, where owing to adhesions too small a portion of the stomach was 
removed A later and larger resection was followed by a complete cure 

It would therefore seem reasonable to accept the view that partial gastrectomy, 
although not the operation of choice for duodenal ulceration, is so for gastrojejunal 
ulceration, and should only be replaced by more simple methods if the condition 
of the patient will not warrant its use 
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PROTRUSIO ACETABULl (CENTRAL LUXATION) 

Bv F CAMPBELL GOLDING, London 

During the last few years considerable interest has been manifested in American 
literature in the condition of intrapelvic protrusion of the acetabulum, as shown 
by a number of articles contributed to the journals Prior to this references 
to the condition are almost entirely restricted to Continental literature, especiallj 
the German 

Approximately fifty-one true cases have been described m one hundred and 
ten years since Otto’s original article in 1824 ’ The following ten cases are added 
as likely to be of interest, although there is reason to believe that the condition is 
not so rare as the above figures would indicate Fifteen cases m all were found 
m a survey of 298 radiographs of pathological hip-jomts, all of which could have 
been labelled with a broad diagnosis of rheumatic hip — the patients having been 
sent by their doctors to a rheumatic clinic That is an incidence of 5 per cent in 
this type of patient 

ETIOLOGY AND CLASSIFICATION 

In the literature one finds little agreement on the subject of etiology, yet it is 
mainly on the supposed etiology that attempts at classification have hitherto been 
made No fewer than sixteen primary causes have been held responsible by the 
various authors in their reports on cases, and possibly this total is incomplete This 
has given rise to a wide variation in the ultimate diagnoses 

In view of the confusion at present existmg, and admitting that protrusion is 
a disease process, not an entity, I should like to propose a simpler classification, 
based on the etiology where it is known, but more particularly on the radiographic 
findings (i) A group conforming to the hypothesis of Eppinger,^^ or some theory 
of growth disturbance , (2) The rheumatic group, (a) specific infection (gonococcal), 
(b) non-specific infecuon, (c) metabolic arthritides , (3) A group including many 
varieties due to gross destructive disease 

Group I — The infantile acetabulum is the site of umon of the three pelvic 
bones, by the medium of a tri-radiate cartilage, in which ossific centres appear in 
the twelfth year and union commonly takes place about the sixteenth year 

Eppmger considered that the cases he described were due to a disturbance of 
growth affecting this Y-shaped cartilage, possibly a process resembling the more 
recently descnbed osteochondritis 

The etiology of this process of malacia has not been explained satisfactorily 
There is no direct evidence to support this theory, but equally it is not likely to be 
disproved 

On the evidence of the history and radiographic findings, I suggest that, for 
a small group, Eppinger’s theory, which has never been accepted, is correct 
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The radiograph of this type shows a joint with an intact cartilage and no evidence 
of infective changes in articular bone The acetabulum protrudes to a varying 
extent, and on this depends the degree of limitation of movement, which may be so 
shght that the patient is not aware of defect,^® or, alternatively, the loss of full range 
of movement, especially abduction, which she notices, is insufficient to make her 
seek treatment (see Ftgs 24, 25) At a later stage, owing no doubt to the mechanical 
disadvantage at which the joint is working, osteo-arthritic and infective changes 
are often superimposed, and the patient now complains of defimte pam , or, by 
reason of these changes, which produce osteophytes and loss of cartilage, or both, 
the patient is aware, for the first time, that movement is restricted 

The histones which Cases i and 2 gave also point to a non-inflammatory origin 
m early life — 

Case I — The patient gives a clear history of limitation of movement since the age of 
15 3 she remembers that when she was learning to swim the instructor remarked on the fact 
that she was unable to separate her legs so as to perform the ‘ frog-leg ’ kick of the breast 
stroke — ^her legs “ trailed behind her ” , she had no pain at this time For the last twenty 
years, however, she has had pain in the knees and the lower back, which may have been 
referred from the hips She first noticed defimte pain in the left hip four months ago alter 
a fall The condition is bilateral, but she has no pam on the right side (Ftg 24 ) 



Fig 24 — Case 1 Left hip Female, age 62 years 
Bilateral Duration foriy-se\en years Limited move- 
ment forty-seven years Pam in left hip four months 
Right hip no symptoms except limited movement No 
pain on this side, but condition identical Cartilage 
intact No arthritic changes No other joints involved 
(Case of Dr Copeman ) 


i 

Fig 25 — Case 2 Left hip Female, age 40 
years Bilateral Duration ttventy-four years Lim- 
ited movement twenty-four years Pam in right hip, 
and to a lesser extent in left hip, for nine years 
Cartilage thin at the point of pressure, otherwise 
intact Floor of acetabulum extremely thin No 
evidence of infective changes m bone or joint Osteo- 
phyte formation commencmg No other joints in- 
volved (Case of Mr Verrall ) 



Case 2 — The pauent noticed she was unable to obtain the full movements of the hip- 
joints when i6 , she then found she was unable to cross her legs when seated, and she has 
been aware of limitation of movement since that time (Fig 25 ) 

Case 3 — This case is placed m this group on radiographic evidence alone The patient 
first noticed pain and stiffness in the hips four months ago , she was not aware of limited 
movement before this This might be explained by the fact that, although the head is pro- 
truding, the neck has not been buried Radiographically, the most obvious obstruction to 
movement is the presence of osteophytes on the femoral head, and it is difficult to imagine 
that these have developed m four months Othenvise, this case resembles Case 2 (Fig 26 ) 
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Amongst others, the cases of Frohch^^ could be classified in this group 
Similarly Hertzler^® has reported a case aged 29 years with a history of ten 

years’ duration Recently Reed® has 
published the case of a nurse aged 24 
years with the onset of disability at 
16 years 

The conclusion is, therefore, that 
there is a small group of cases which 
IS compatible with a mode of origin 
such as Eppinger has dcscnbcd, or 
with some similar theory 

The protrusion, having formed, 
does not appear to increase m size 
Case 2 IS m substantially the same 
condition as in 1929,® except that 
osteophytes are now forming and the 
cartilage on the right side is becoming 
thin , the protrusion, however, is no 
greater In view of the presence of an 
intact cartilage in the early stages and 
the absence of sclerosis of bone or 
other signs of infective changes, the 
term ‘ arthrokatadysis ’ of Verrall is very suitable for the group Later the com- 
bination of trauma and superimposed infection, to which the joint m this state 
appears susceptible, destroys the characteristic features, and it is not possible to 
differentiate this group from the following 

Summary — Summarized, these points are — 

1 A history of limited movement, especially abduction and adduction, the 
onset being m adolescence and painless 

2 Since the limitation of move- 
ment depends on contact being made 
on the rim of the acetabulum by the 
femur, the minor varieties may be 
overlooked, until rim osteophvtes 
further limit movement or infection 
causes pam 

3 The protrusion appears to be 
non-progressive, the cartilage is of 
normal width, and the acetabulum 
floor very thin The articular bone is 
unaltered in appearance Later, in- 
fective arthritic changes tend to be 
added , these changes are progressive 

Group 2 (Rheumatic Group) — 

Certain evidence has been produced 
in the past which favoured the gono- 
coccal origin of some of these cases, 
notably that found in the writings of 



Fig 27 — Case 4 Left hip Male, age 42 years 
Unilateral Duration eighteen years Circumferential 
thinning of cartilage Sclerosis of femur head and 
acetabulum Secondary osteophytes No other joints 
involved In spite of the radiographic appearance, the 
patient denies any hip trouble before the acute onset — 
was a regular member of a football team and had played 
all games 
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Fig 26 — Case 3 Left hip Female, age 33 vears 
Bilateral Duration stated as four months Onset of 
pam and limitation of movement simultaneously four 
months ago Acetabulum the thickness of paper A 
\ery large osteophyte has formed on the head of the 
femur No other joints involved Similar condition 
to Case 2 {Case of Dr Heald ) 
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ScWagenhaufer,® Henschen,^ Kienbock/® Breus, Chian, and Zwicker Of 
the five male patients in this series, four had had gonorrhea From this point 
of view the histones are summanzed — 

Case 4 — Age 42 years First noticed pam in the left hip at 24 years of age , acute onset 
of severe pain , was in hospital for five months , had contracted eonorrhcea eight weeks 
before onset of pain , no previous disability of hip No other joints involved Unilateral 
iPtg 27) 

Case 5 —Age 63 years Pam began in 1916 in the left hip It was of moderate seventy, 
and the first attack lasted a week , it then became intermittent He was admitted to hospital 
in 1919 for seven weeks for hip trouble Nouced pain m the other (right) hip four years 
ago Had gonorrhcea twice between 1904 and 1909 Bilateral changes No other joints 
involved (Ftg 28 ) 



Fig 28 — Case 5 Left hip Male, age 63 years 

Bilateral Duration seventeen years left hip, and four Fig 29 — Case 6 Right hip Male, age 64 years 

years O right hip Dense sclerosis of femur head Bilateral Duration forty-four years Sclerosis of 

tvith cavitation of bone , the outime is irregular and femur and cavitation Thickened and sclerosed aceta- 
pomted Osteophytes present More recent radio- bulum Cartilage absent except outer and upper aspect 

graphs show loss of cartilage No other joints in- of joint {Case of Dr Ray ) 

tolved (Case of Dr Ntsse ) 

Case 6 — Aged 64 ^ears Pam in hips at 20 years of age, limped slightly when 
walking , no acute attacks, constant pam now Gonorrhoea at 20 years Bilateral No 
other joints involved {Fig 29 ) 

Case 7 — ^Aged 67 years Pain began about seven to eight years ago, as far as he can 
remember , was first noticed after a minor fall Had gonorrhoea m 1925, and is being treated 
at present for stricture Is not sure of the time relaUon between mfecuon and hip pam , is 
mentally dull and unrehable Bilateral No other joints involved (Ftg 30) 

The coincidence of arthritis with venereal infection in these patients suggests 
that the latter may have had some casual relationship to the jomt lesions 

Case 8 (the fifth male m the senes) — The patient was a man aged 44 years, with very 
advanced spondylitis of the so-called Marie-Strumpell type, with complete calcification of 
the intervertebral ligaments and obhteration of the sacro-iliac synchondrosis There was 
no history of gonorrhoea, and the condition was bilateral (Fig 31 ) 

In the histones of the females of the series the gonococcus could not be 
excluded at this late stage with any certamty , few definite factors were discovered 
which appeared to bear direct relationship to the hip disease One case suffered 
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from polyarthritis, the onset being at the menopause Radiographs of many 
joints were obtained and the appearances were those of a metabolic rather 
than an infective arthritis Two cases (Figs 32, 33), aged 67 and 76, had a 
subacute onset with multiple joint involvement and were considered non-specific 
infections 
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Fig 30 — Case 7 Right hip Male, age 67 vears 
Bilateral Duration about eight years Femur head 
dense with irregular outline and has protruded to the 
limit of the neck The cartilage is very thin The 
floor of the acetabulum is sclerosed Osteophytes are 
present (Case of Dr Copeman ) 



Fig 31 — Case 8 Left hip Male, age 44 1 ears 
Bilateral Duration ten years Onset of spondylitis 
twemv years ago Cartilage thinned Little or no 
reaction in bone of head of femur Osteophytes 
present Calcification of intervertebral ligaments and 
obliteration of sacro-iliac synchondrosis (Case of 
Dr Ray ) 



Fig 32 — Case 9 Left hip Female, age 67 years 
Unilateral Duration stated as one year Head of 
femur sclerosed and osteophytes present Cartilage 
absent except outer aspect of joint Acetabulum 
sclerosed In left knee and right wrist pain and swel- 
ling Gross dental sepsis (Cate of Dr Hojiitt ) 



Fig 33 ~^Case 10 Right hip Female, age 76 
years Unilateral Duration one year Irregularity 
of articular surface of femur Sclerosis and thicken 
mg of acetabulum Generalized loss of cartilage 
Osteophytes developing Pam and swelling of left 
wrist two to three years Gross dental sepsis (Case 
of Dr Nissc ) 


From the evidence of these cases, it can be inferred that the etiology of this 
group IS the etiologv of chronic rheumatic affections in general, and a specific cause 
to explain all cases is lacking 
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It IS not possible to describe an exact picture that will include all the charac- 
teristics of this rheumatic group , it is typical, however, that the cartilage is absent 
or thin, and this thinmng is generahzed over the circumference of the femur head, 
not at the point of maximum pressure only, as in early semle osteo-arthntis The 
head of the bone is often heavily sclerosed, with minor irregularities in outlme, and 
occasionally somewhat pomted New bone is laid down as a compensatory process 
over the bulgmg acetabulum, a feature which is absent from Group i, except in the 
later stages The wall is therefore more thickened and dense in Group 2 than m 
Group I 

Possibly the degree of protrusion in Group 2 depends to some extent on the 
virulence of the infective orgamsm Siimlarly, it would seem to be necessary for 
these infective changes m the acetabulum to be m advance of any destruction which 
may take place in the femur head Case 4 shows that a virulent infection alone will 
not necessarily produce marked protrusion , in this patient a softened and flattened 
femur head has made the result less marked than otherwise might have been expected 
Osteophytes develop in this form of the disease, especially at the base of the femur 
head The head may itself show cavitation, as is found so frequently m the common 
osteo-arthritic changes (morbus coxte semlis) which affect this joint 

There is now a tendency to classify all cases of intrapelvic protrusion as osteo- 
arthritis This IS correct only as a statement of end-result Admittedly in some 
cases osteo-arthntis is the only possible diagnosis , occasionally, however, by a 
careful history and correlation with X-ray appearances, the origin of the deformity 
may be traced 

In some cases of this series the fact has been observed that little rehance can 
be placed on the patient’s estimate of the duration of the arthritis when the history 
given is short Many of the changes in the radiographs could not possibly have 
been produced m the brief period of the patient’s complaint Case i considered 
her trouble began four months ago, when she first suffered pain She was neglectmg 
the fact that she had had limited movement for nearly fifty years 

Group 3 — The third group is a heterogeneous collection of little interest, 
the condition being often something in the nature of an accidental occurrence 
m some gross disease of bone, as for example when secondary neoplasm®°~^® or 
echinococcaP^ disease of bone involves the acetabulum, or a part of the destruction 
produced by pyogemc orgamsms,-® syphihs,^® and tuberculosis 

It would simplify descriptions if this group were excluded from the reports 
of true Otto pelvis 

I am greatly indebted to the Physicians of the British Red Cross Clmic for 
Rheumatism, Drs Copeman, Heald, Howitt, Nisse, and Ray, for the generous 
manner m wluch they have allowed me to use their cases , to Mr VerraU for 
permission to radiograph his case , and to Dr Gilbert Scott for the use of the 
radiographic material of the Clmic 
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BONE-GRAFT FOR NON-UNION OF THE CARPAL 

SCAPHOID* 

By GORDON MURRAY, Toronto 

When a patient complains of a ‘ sprained wrist ’ with symptoms lasting more than 
two weeks, the possibility of a fracture of the carpal scaphoid should be considered 
and the necessary investigation undertaken If examination shows a fair range 
of movement of the wrist-joint in all directions, but limitation at the extremes of 
all movements, with tenderness m the anatomical snuff-box when the hand is 
adducted, and tenderness over the dorsal and palmai surfaces of the scaphoid, 
with negative findings elsewhere, it is probable that there is a fracture of the 
scaphoid If after an injury causing symptoms in the wrist-joint these findings 
persist for months or years, the possibihty of non-umon of a fractured scaphoid 
should be considered 

X-rays taken of the carpal scaphoid in the antero-posterior and oblique direc- 
tions usually provide the necessary evidence, but recent fractures may be difficult 
to see with X-rays taken in various directions There are cases of recent fracture 
in which a clinical diagnosis is easily made but X-rays do not show the lesion at 
that time , yet plates taken a few weeks later show obvious signs of fracture Older 
fractures with non-umon are seen more easily, owing to the early rarefying osteitis 
and fibrous union, and later sclerosis of the adjacent margins of the fragments 
Fractures of the tuberosity always umte if the fragments are in apposition, 
and those through the intra-articular surfaces about the waist of the bone, which 
are the most common, may unite if treated Johnson^ has shown experimentally 
that there is an adequate blood-supply to the bone as a whole, and to both frag- 
ments, in case of fracture He showed also that the type of reaction in fracture of 
the scaphoid is sinular to that in other bones, but is more locahzed to the fracture 
fine, as there is so little periosteum to assist in the formation of subperiosteal callus 
The formation of bone in the callus is slower than in other fractures 

Adams and Leonard^ say that untreated fractures of the scaphoid always lesult 
m non-union, and with the usual form of treatment a small percentage shows union 
Grace® supports this view with a report of cases showing a high percentage of non- 
umon in those treated by immobilization for a period varying from six to eight 
weeks Bohler,^ on the other hand, states that most fractures of this bone umte 
if treated early by prolonged fixation, and this agrees with our results However, 
there are many injured wrists treated as sprains without fixation which provide 
the cases of fracture with non-union 

Certain anomalies should be kept in mind to prevent confusion in making a 
diagnosis of fracture and non-umon Ordinarily the centre of ossification appears 
in the sixth year, but there may be two centres and these may not umte, but may 
persist to form two bones Rarely the os centrale may persist as a third bone 


* From the Department of Surgery, University of Toronto 
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Methods of treatment that have been advocated for non-umon are excision 
of one or of both fragments or of all the bones in the proximal row, including the 
fragments of the scaphoid Any one of those operations leaves a deformed wrist 
with some permanent disability in the form of impaired function and frequently 
with pain on active use of the hand (Grace®) 

If the individual with non-union of a fractured scaphoid is able to follow a 
sedentary occupation and avoid energetic use of the hand, he may have little 
discomfort , but if heavy labour, sport, or full range of movement of the wrist is 
important, the best prospects are offered by a bone-graft There is a report of 
one case® in which this operation was used, but it has not come into general use 
In our cases with non-union this form of treatment has yielded the best results 
It IS essential to have X-ray evidence that both fragments are viable and m apposi- 
tion, and that there is no arthritis 

OPERATIVE TECHNIQUE 

With the hand in full adduction, a curved incision is made along the radial 
surface of the wrist-)oint extending about ij m upward and downward from the 
radial facet of the scaphoid The ends of the incision are curved towards the 
posterior surface of the wrist, and the convexity anteriorly should reach the tendon 
of the abductor polhcis longus The radial nerve and vessels and the abductor 
tendons of the thumb are retracted anteriorly, and the extensor polhcis longus 
tendon posteriorly This provides exposure of the tuberosity of the scaphoid 
A small transverse opening is made through the dorsal capsule of the wrist-jomt, 
exposing the dorsal surface of the radial facet of the scaphoid, and on this surface 
the fracture line is apparent If the other bones of the carpus have not been 
disturbed by the injury, the fragments of the scaphoid will not be displaced, and 
in that case the fracture line is not disturbed by curetting, etc After clearing the 
most pronunent area of the tuberosity, a small nick is made in the bone at this 
point with rongeurs, in order to provide for countersinking of the graft and 
prevention of bone proliferation, which might interfere with abduction of the 
wrist-jomt 

With a bit about le in a hole is drilled, beginning at the nick m the 
tuberosity, through the proximal fragment, across the fracture line, and into the 
distal fragment Great care is necessary to line the drill properly, assisted by 
observations through the dorsal window, so that no cartilaginous surface is 
damaged The depth of the drill hole, after the fracture line is crossed, should 
be measured every few millimetres to prevent damage to the semilunar facet of 
the scaphoid by going too far 

A suitable piece of cortical bone is removed from the tibia and shaped to fit 
snugly It is passed well through into the medial fragment, taking care that the 
fragments are not separated, and is cut to leave no projection The dorsal 
ligament is repaired 

The hand is supported m a circular plaster in a cock-up position for eight weeks 
After this period all our cases in the general hospital had X-ray evidence of bony 
union, and withm a few months the fracture line had disappeared There was 
complete restoration of function, with a full range of movement in all directions 
without pain and with normal grip 
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Case 2 — F S, aged 23, medical student Admitted on June 2, 1931, with pain and 
disability of the right wrist-joint of four months’ duration A fall during a game of rugby 
caused some pam and stiffness of the wrist-jomt which oersisted An X-ray taken on the 
day of the injury did not give conclusive evidence of a fracture After four months’ treat- 
ment by bandages and wrist supports by the family physician. X-rays showed a fracture with 
well-marked rarefying osteitis, with both fragments viable, as shown in Fig 37 On June 4 
a bone-graft was placed across the fracture line The small proximal fragment made the 
operation technically more difficult, but it was carried out without injury to articular cartilage 
{Ftg 38) The wrist-joint was fixed in plaster for eight weeks, and in four months solid 
union of both fragments and graft had taken place {Fig 39) There was complete recovery 
of function of wrist-jomt, with full range of movements in all directions without discomfort, 
and the patient was able to return to regular sports on Dec i, 1931 

Case 3 — H C , aged 32, fireman Feb 20, 1932, a fall on the outstretched left hand 
caused severe injury to the wrist This was treated by his family physician as a sprained 
wrist for about one month without improvement in symptoms Examination at this time 
showed no deformity, no swelling, but very great limitation of all movements, and tenderness 
in the anterior, posterior, and lateral surfaces of the scaphoid X-rays showed a typical 
fracture through the waist of the bone, with no displacement, with both fragments viable, 
and with no signs of union 

At operation on March 24 a small groove was cut across the fracture line, which show'cd 
no signs of union, and a small graft of bone from the tibia was fitted in place {Fig 40) After 
fixation for eight weeks, the plaster was removed and X-rays were taken There was some 
X-ray evidence of union, so the arm was left without support and movements were encouraged 
The graft and fragments united solidly and a full range of movement without discomfort 
was obtained The patient returned to his regular occupation as fireman without disability, 
and has continued at this work for more than one year 

Case 4 — F P, aged 33, labourer On May 18, 1932, both wrists were injured, a 
Colles’s fracture of the left, and a fracture of the scaphoid on the right With the usual 
treatment the Colles’s fracture united and a good result was obtained, but the scaphoid 
continued to cause trouble Light work was resumed for a short period during September 
and October, but was discontinued on account of pam in the right wrist Examinauon on 
Dec 21 showed some swelling in the region of the wrist-joint with painful limitation of all 
movements, and tenderness over all surfaces of the scaphoid X-rays showed a fracture 
through the waist of the bone, without displacement, with no signs of union, and with both 
fragments viable 

At operation by Dr W E Gallic on Dec 22 an incision across the anatomical snuff-box 
exposed the scaphoid with the fracture line There was firm fibrous union, but no evidence 
of bony union of the fragments A drill-hole was made to cross the fracture line and a graft 
from the tibia fitted in place The fracture surfaces were not disturbed 

Primary healing occurred, and the plaster support was removed on Feb 23, 1933 
X-rays showed evidence of union of the graft and both fragments {Fig 41) Further X-ray 
plates on May 14 showed more union by bone The patient returned to his work as a 
labourer on May 15, and was able to carry on without discomfort 

Case 5 — J M , aged 37, labourer Admitted on Oct i, 1932, w'lth a history of a fall 
on June 8, resulting in a fracture of the distal end of the radius, with anterior dislocation of 
the semilunar bone and fracture of the carpal scaphoid The other injuries had been treated 
successfully, but there was non-union of the fracture of the scaphoid There was limitation 
of all movements of the wrist, including rotation, with weakness of the grip, and partial 
ansesthesia of the ulnar nerve distribution in the hand Some swelling was present over the 
lower end of the radius and carpal bones, with fairly marked tenderness over the dorsal and 
palmar surfaces of the scaphoid X-rays at this time showed union of the fracture of the 
radius, normal position of the semilunar, and a non-union of a fracture through the waist 
of the scaphoid, with both fragments viable 

Operation was performed on Nov i by Dr W E Gallic The fracture surfaces were 
cleared and freshened, and on account of the direction and position of the fracture, it was 
thought to be easier to cut a groove in the distal fragment, through the ligamentous area. 
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Fig 37 — Gaze 2 X-ray taken four months after 
injury, showing non-union of scaphoid 



Fig 39 — Case 2 X-ray taken four months after 
bone-graft, showing solid union of fragments 



Fig 41 — Care 4 X-ray taken eight \\ eeks after 
operation shomng union of bone-graft of both frag- 
ments, and fracture line disappearing 
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Fig 38 — Case 2 X-ray taken after operation, 
showing the bone-graft in position 



Fig 40 — Case 3 X-ray taken following operation, 
showing bone-graft n position 
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Fig 42 — Case 5 X-ray taken t\\elve weeks after 
bone-graft, showing union of graft and fragments 
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and to drill a hole m the proximal fragment A graft from the tibia fitted nicely into both 
fragments, and the fracture surfaces remained m fairly good apposition 

A circular plaster was applied The post-opcntivc course was not complicated and 
the plaster was removed on Jan 4, 1933 X-ravs taken at that time showed the graft m good 
position, with signs of union of the graft to the distal fragment There was free and pain- 
less movement of the wrist-joint An anterior cock-up splint was applied for four weeks, 
at which time X-rays showed firm union of the fragments to each other and to the graft 
(Ftg 42) Movements of the wrist were very good, and the patient was able to return to 
light work on March 15, and to heavy work on May i 

Since submitting this paper for publication, four other cases have been 
treated successfully by this method 

CONCLUSIONS 

1 Recent fractures of the carpal scaphoid may be difficult to sec on X-ray 
films, but later are seen easily 

2 Many cases if treated early will unite by bone, but if neglected may develop 
non-union 

3 Non-union treated by bone-graft has given excellent results with complete 
recovery of function in our cases 
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X-RAY INVESTIGATION OF THE UPPER RIGHT 

QUADRANT" 

By the late W H DICKSON 

DEPARTMENTS OF RADIOLOGT, UNHERSITT OF TORONTO AND TORONTO GENERAL HOSPITAL 

With the exception of the introduction of the barium meal as an aid in diagnosis 
of lesions of the gastro-intestinal tract, no single contribution for the apphcation 
of opaque media in radiological diagnosis has been as valuable as the work of 
Evarts A Graham and his collaborators in developing and perfecting the use of 
sodium tetraiodophenoiphthalein to demonstrate hepatic function and cholecystic 
disease 

One evemng in the winter of 1922, Dr Graham, who had given up his surgical 
work m 1913 and 1914 for the study of chemistry, was ruminating on the work of 
Abel and Rowntree which had demonstrated the almost complete e-scretion of 
chlonnated phenolphthalem through the bile He conceived the idea that, by 
attaching atoms of some substance opaque to X rays to the phenolphthalem in 
place of the chlorine, it might be possible to obtain a shadow of the gall-bladder 
Casting around for some such substance, he noted in a list of indicators supphed 
by the Eastman Company the free acid of tetraiodophenoiphthalein This indicator 
was obtained and Dr Warren Cole converted it into the sodium salt on account 
of Its greater solubihty before injectmg it intravenously into their experimental 
dogs Six dogs were injected, and on the following morning when X-ray films 
were made five of the dogs showed no shadow in the gah-bladder, and one of them 
showed the gall-bladder faintly On investigation it was found the ammal keeper 
had forgotten to feed the dog in which the shadow of the gall-bladder was obtamed 
and had fed the other five If that keeper had been utterly efficient, we might not 
have had the art of cholecystography as it exists to-day ' 

From that time onward numerous other salts — forty-eight in all — were tried 
Of these, thirteen gave gall-bladder shadows, but they all possessed disadvantages, 
and eventually, with better chemical preparation, the original salt of sodium tetra- 
lodophenolphthalein was again utilized, and it is the basis of all the dyes used 
to-day, either orally or by intravenous injection 

Controversy for some time was rampant over the proper method of admims- 
tration, whether the dye should be given by mouth or intravenously Even to-day 
each side has its advocates, but the oral method has far out-distanced the intra- 
venous one on account of its easier administration, shghter systemic reaction, and 
absence of danger of the serious results that may occur at the site of injection if 
given intravenously , and also in a well planned carefully carried out oral techmque 
the percentage of correct diagnoses of cholehthiasis and cholecystitis is equal to 
that obtamed by the intravenous method Durmg the last seven years we have 
used the oral method exclusively and find no reason to employ the intravenous 


* Read before the Secuon of Mediane, Academy of Mediane, Toronto, on Oct 10, 1933 
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INDICATIONS AND CONTRA-INDICATIONS 

The possibility of the presence of gall-bladder disease should be investigated 
m all patients complaining of pain or distress in the upper abdomen For this 
investigation cholecystography should be used, but mav we urge, and urge most 
strongly, that the gall-bladder investigation should not be the only examination^ 
An opaque meal should always follow after cholecystography, and some cases will 
call for the administration of a barium enema, or the intravenous use of the colloidal 
solution of thorium dioxide, before a clean-cut diagnosis is obtained of the actual 
lesion present which simulates cholecystitis or cholelithiasis The examinations 
should be carried out m the order named above If the meal, enema, or thorium 
IS administered first, the cholecystogram will be obscured by barium in the bowel 
or thorium m the liver 

Many conditions have been mentioned by other investigators as contra- 
indications to the administration of the dye In our laboratory our experience 
has been that the only contra-mdications are chronic increasing jaundice, 
acute jaundice, myocardial degeneration, and advanced debility In the chronic 
increasing jaundice we have never been able to fill the gall-bladder, and our line 
of investigation has been to rule out the presence of carcinoma of the pancreas, 
of the ampulla of Vater, or of the gall-bladder, by the barium meal or thorium 
dioxide , or the presence of a stone or obstruction of the common duct by flat 
films of the gall-bladder region If the dye is administered in acute jaundice, 
serious damage to the liver cells mav result, and several fatalities have been reported 
from such a procedure When myocardial degeneration is present the systemic 
reaction from the exhibition of the dye may cause such a serious upset that a fatality 
may result The same applies to the exhibition of the dye in advanced debility 
In secondary carcinoma of the liver where the primary is in the gastro- 
intestinal tract, m syphilis of the liver in its various forms, in hypertrophic cirrhosis, 
and in polycystic disease of the liver we have administered the dye with no ill effects, 
and have frequently been amazed at the presence of apparently normal function 
with a large amount of hepatic involvement present 

METHOD OF ADMINISTRATION OF THE DYE 

The oral administration of the dye calls for intelligent co-operation by the 
patient if accurate results are to be obtained Often we found on inquiry that the 
lack of filling of the gall-bladder was due, not to disease, but to non-attention to 
some of the instructions given to the patient 

It is wise to have the colon empty twenty-four hours before the examination 
IS carried out, castor oil or compound liquorice powder being the most suitable 
laxatives The salines leave a large amount of gas in the colon which may overlie 
the gall-bladder region and simulate cholesterol stones with a calcium periphery 
On the evening of the administration of the dye the patient takes a large meal 
at 7 o’clock consisting of the following bread, but no butter , vegetables, but no 
butter, oils, or fat , salads without oil , fresh fruit and jams — and only water to 
drink At 8 o’clock the dye is taken and the patient immediately retires The 
following morning we make the first examination at 9 o’clock with the patient 
fasting and only allowing enough time to dress and come to the laboratory Even 
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the odour of food should be avoided, as we have been able to empty a normally 
filled gall-bladder by passing a freshly prepared dish of bacon and eggs under the 
patient’s nose Occasionally a gall-bladder is slow to fill, and if this occurs a second 
observation should be made in two hours, 1 e , fifteen hours after the ingestion of 
the dye Then a fat meal is given and the last examination made at eighteen hours 
after the ingestion of the dye If the gall-bladder filled well at the first examina- 
tion, the second one may be omitted, the fat meal taken at once, and the examination 
for emptying made at the eighteenth hour The question is often asked If 
vomiting occurs, does it render the exanunation useless > In our experience we 
have found that vomitmg taking place thirty minutes after drinking the dye has 
no effect upon a satisfactory observation, because within that time sufficient of the 
sodium tetraiodophenolphthalein has passed to be absorbed within the intestinal 
tract and give a satisfactory concentration within the gall-bladder if it is normal 
The same answer apphes to the attacks of diarrhoea occasionally occurring with 
the exhibition of this salt Unless the diarrhoea is extremely severe and manifests 
Itself within a short time, it will have no effect upon the end-result If dye is 
observed in the cscum and ascending colon at the first observation, we conclude 
the patient has absorbed sufficient to show a well filled gall-bladder if this viscus 
is functioning normally 

The dye is absorbed from the digestive tract, excreted by the liver, passes to 
the gall-bladder, where it is concentrated by the mucosa along with the normal 
bile, and from there it passes through the cystic and common ducts again into the 
digestive tract 

It IS not necessary to go into full detail of all the radiological techmque — 
suffice It to say a kilovoltage as low as will completely penetrate the individual 
should be used, thus obtaimng a soft film with a wealth of detail The milh- 
amperage will be governed entirely by the length of time needed for the exposure 
Numerous films should be made, and the whole area from the 9th rib to the lower 
portion of the sacro-ihac joint should be covered if a thorough demonstration of 
the gall-bladder area is to be made 

POSITION OF THE GALL-BLADDER 

The gall-bladder follows the same rules of habitus as do the viscera so well 
demonstrated by the late Dr Walter Mills, of St Louis He divided the types 
of habitus into four, and gave us the hypersthemc, sthemc, hyposthenic, and 
asthenic classifications In the hypersthemc individual the gall-bladder is found 
high, level with the loth to 12th ribs, well out from the spine and lying in an almost 
transverse position In the sthenic and hyposthemc type it is placed more 
obliquely, situated at a lower level and closer to the spine, while in the asthenic 
individual it will be level with or below the iliac crest and close to or superimposed 
upon the spinal column 


NORMAL FILLING 

The normal gall-bladder commences to fill in eight hours, is well filled in 
thirteen, and the greatest concentration occurs about the sixteenth hour after 
mgesDon It should be empty three hours after the mgestion of a fat meal In 
the sthenic to the asthenic type it is pear-shaped, and we divide it into the fundus, 
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body, and neck In the hypersthenic it lacks this characteristic and is practically 
oval m appearance The average content in all types is about one and a half fluid 
ounces The mobility varies in the different types, is least in the hypersthenic 
and most mobile m the asthenic type One must never forget the possibility of 
a situs transversus when the shadow is not seen on the right side, and inspection 
of the left side of the film should be made to rule out this possibihty Generally 
speaking, a gall-bladder that fills well at the first observation, shows contraction 
and increased concentration at the second examination, and is empty three hours 
after the fat meal, may be considered normal (Ftgs 43, 44 J 



Fig 43 — Normal gall bladder showing concentra 
non of the d>e at the first exam nation 


Fig 44 — Normal function of gall bladder 
containing cholesterol stones These s ones would 
probably be missed if the concentration of thed>e 
had not occurred 


ABNORMAL FILLING 

While the gall-bladder may be filled well and empty well, the smooth pear- 
or oval-shape may show some deformity, and it is well to bear in mind that this 
may be due to extrinsic pressure before any statement of pericholecystic adhesions 
IS made Before the latter can be estabhshed, the deformity m contour should be 
present on the films of a subsequent exarmnation, and, as in duodenal ulcer or 
carcinoma of the stomach, should show no change during the first or subsequent 
observations In some cases a constant deformity in a well filled gall-bladder is 
due to a small ulcer of the mucosa accompanied by muscular contraction similar 
to the spasmodic incisura noted m gastric ulcer, or it may be present after such an 
ulcer has healed like the organized hour-glass deformity in the stomach (Fig 45) 
During the examination the gall-bladder may be fairly well filled, and at the 
subsequent examinations the viscus is slow to empty In our opinion this points 
towards a chronic inflammatory change, the mucosa being damaged (Fig 46) but 
Its concentrating function not completely destroyed, and it is accompanied by some 
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fibrotic changes m the wall If 40 per cent residue is present three hours after 
the administration of a fat meal, and the density is equal to that observed on the 
original films, we believe one is justified in a diagnosis of chronic cholecystitis 

When the gall-bladder fails to fill at anv of the periods throughout the 
examination, while the probabilities are that the reason for this phenomenon is a 
well-marked cholecystitis, other lesions may be the cause, and the radiologist should 
make a diagnosis of mal-fiinction, at the same time searching by the meal and 
enema for other lesions which may account for the non-filling A stone situated 
m the hepatic, cystic, or common ducts may be the answer to the non-visualization 
{Fig 47), and if sufficient calcium is present it will undoubtedly show upon the 
films 

Often an acute duodenal ulcer or a gastric ulcer close to the pylorus will give 
a non-filled gall-bladder, which at operation and under the pathologist’s microscope 
IS normal Whether this is due to some communication between the special 
sympathetic branches where the ulcers are present and the sympathetic branches 
with which the gall-bladder is so richly supplied, we are unable to state at the 
present time An acute appendix will often also give us the same non-filling in 
a normal gall-bladder, and other acute abdominal lesions we have found occasionally 
set up the same reflex 

Mahgnancy of the gall-bladder is demonstrated only by complete non-filhng, 
unless there is extension to the duodenum, and then the deformity is noted by the 
meal It is possible that sufficient healthy mucosa could remain in carcinoma of 
the gall-bladder to concentrate the dye and show an actual deformity as in carci- 
noma of the stomach when the barium meal is used, but in our experience we have 
never filled a gall-bladder when this type of pathology is present and we have had 
to satisfy ourselves with a diagnosis of mal-function {Ftg 48 ) 

Non-visuahzation may occur for other reasons An enlarged kidney, retro- 
peritoneal tumour, the high fundus of the uterus m the later months of pregnancv, 
or a large mtra-abdommal cyst may press upon the cystic duct and thus not allow 
a normal gall-bladder to be demonstrated Carcinoma of the hepatic ducts and 
hepatitis may also be the cause of non-filhng 

Hydrops of the gall-bladder {Ftg 49) may easily be mistaken for the shadow 
caused by the right kidney, as the viscus m its enlargement assumes a shape 
resembling the renal contour The soft film will, however, show the renal shadow 
separate from the markedly distended gall-bladder filled with the poorly con- 
centrated dye 

Biliary calculi {Figs 50-52) have been classified according to their chemical 
composition From an academic standpoint this is very desirable, but the task 
of the radiologist is much simphfied and less confusion caused in the mind of the 
clinician if they are simply classified according to the calcium content present 
Those rich in calcium are known as ‘ opaque ’ to the ray, and those wholly lacking 
or possessing only a slight amount of calcium, such as cholesterol stones, as ‘ non- 
opaque’ The last-mentioned type will be missed on the film very often unless 
a fair degree of concentration of the tetraiodophenolphthalein has been obtained 
Fortunately with these types of stones a large peicentage of the cases show shght 
damage to the mucosa, and the gall-bladder is seen well filled with the concentrated 
salt, the stones appearing as small dark shadows in the white gall-bladder Papil- 
lomata of the gall-bladder may simulate these stones The differential diagnosis 
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lies m the fact that on the various films stones will move about and assume different 
groupings m the fundus, body, or neck This is particularly well seen during the 
period of concentration and contraction of the viscus With papillomata the 
grouping will always be the same , only a closer approachment of the individual 
shadows is noted as the serial films are made Another frequent source of error 
or confusion with this type of stone is gas in the second portion of the duo- 
denum The fenestration of the valvula: conmventes duodeni simulates stones 
or papillomata very closely, but on precise observation of the various films these 
shadows will be noticed partially within and partially without the periphery of the 
filled gall-bladder, thus definitely locating them within the duodenum A polypus 
of the gall-bladder may simulate a non-opaque stone, but rarely docs a stone of 
this type attain the size of the usual polypus without sufficient calcium content 
present to show a well-marked periphery The opaque stones may be well visual- 
ized m a gall-bladder still capable of carrying on its concentrating function, the 
varying amount of calcium content showing denser than the dye-impregnated bile 
From this we see that the presence of cither type of stone may be demonstrated 
in a gall-bladder apparently functioning normally 

For a considerable time we were of the opinion that a gall-bladder possessing 
stones but carrying on a normal function might well be treated by watchful wamng 
However, considering the high incidence of carcinoma with an early history of 
gall-stones we now feel that the demonstrauon of cholelithiasis should be accepted 
as an indication for surgery 

When a gall-bladder shows no filling and shadows suggesting gall-stones are 
present, one must always remember that many other calcified deposits in this 
region may simulate on the film the presence of stone, and one must be on guard 
that an erroneous diagnosis of gall-stones is not added to the correct one of mal- 
function as shown by the non-filled gall-bladder Renal calcuh, calcification of 
Glisson’s capsule, calcified lymph-glands, calcification of the suprarenal (Ftg SS)> 
calcified rib cartilages, calcareous degeneration of the right renal artery, pancreatic 
calcuh, dermoid cysts {Fig 54), moles on the skin, faical concretions in colonic 
diverticula, all cause shadows simulating gall-stones, and each must be carefully 
differentiated 

A small percentage of gall-stones with cholecystitis perforate, estabhshing 
fistulae into the adjacent viscera We have seen these tracts established into the 
pylorus, the duodenum, and the colon (Ftg 55) Unless the barium meal and enema 
are added to the investigation, only a partially correct conclusion is reached by the 
demonstration of mal-function, and the surgeon encounters a much more difficult 
operation than would be the case had the radiologist carefully prepared his work 
beforehand By the use of the meal or enema, the fistula is well seen and the 
gall-bladder filled with the barium Occasionally after such a perforation has 
occurred into the colon the first chmeal mamfestauon points towards colonic 
obstruction , for this reason the radiologist should be on the lookout for a large 
stone at the site of obstruction Gall-stones may be found at any point withm 
the colon , in one case referred as subacute appendicitis we observed a perforated 
gall-bladder, the stones had dropped into the caecum, and at our exanunation we 
found three gall-stones lodged in the appendix 

Ulcers of the pylorus and duodenum {Fig 56) may perforate into the common 
duct, settmg up cholecystic symptoms, but with the barium meal the common and 




Fig 55 — Fistula established between gall-blad- 
der and colon following ulcerauon GaB-bladder 
filled during flow of enema 


Fig 56 — Perforated duodenal ulcer Fistula 
established into common bile-duct Nouce common 
duct/ and hepatic ducts filled with barium 
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cystic ducts and the hepatic tree will be visuahzed, showing the primary lesion to be 
gastro-intestinal and that of the gall-bladder secondary 

Frequently the first lead given towards gall-bladder disease is found in 
deformity of the pylorus and cap simulating either pyloric ulcer, early gastric 
carcinoma, or duodenal ulcer However, this deformity is not as constant as in 
any of these conditions, and is caused by a veil or membrane, the so-called Morns 
membrane, extending from the gall-bladder and due to pericholecystitis If the 
gall-bladder fills with the function test, deformity m its contour will be noted 
owing to these adhesions, and on fluoroscopic examination and palpation its mobility 
will be much lessened In the normal stomach and duodenum during the screen 
examination and upon the films, the duodenal caput should ride true upon the 
pylorus, with the sphincter placed centrally, and angulation of the duodenal bulb 
or inconstant deformity should make one suspect the presence of pericholecystitis 
Pericholecystic adhesions may also extend to the second portion of the duodenum 
This part of the first loop of small intestines may be angulated, lacking in fenes- 
tration owing to tension from the adhesions, or present a convex curve due to 
pressure from the dilated gall-bladder The adhesions may also extend to the 
colon, and in the proximal part of the transverse colon a pseudo-hepatic flexure 
is formed 

Pylorospasm is a frequent indication of gall-bladder disease during the fluoro- 
scopic examination and upon the films The pyloric canal — and by tins we mean 
the portion occupied by the fan-muscle — ^never contracts or expands m a normal 
manner We suspect, but at this time have not absolute proof, that the reason 
of this is some communication between the special branch of Opitz controlhng 
the fan-muscle and the sympathetic supply of the gall-bladder 

THORIUM DIOXIDE IN GALL-BLADDER INVESTIGATION 

When the dye has been concentrated in the gall-bladder and the position of 
the viscus IS in marked variation with the habitus of the patient, it is probably 
due to some enlargement or displacement of the liver Radiological examination 
by the ordinary technique will be of little assistance, but the administration of 
colloidal thorium dioxide intravenously will give a well-visuahzed hver, and a 
detailed study of structural changes may be made Cirrhosis, both the hyper- 
trophic and atrophic type, syphilis, hydatid cysts, polycystic disease (Fig 57), 
secondary carcinoma, and retroperitoneal tumours displacing the liver may all be 
shown We have now used this solution for more than two years, and as yet have 
seen no ill effects, nor have any of our experimental ammals kiUed from time to 
time shown any histological changes which could be interpreted as injurious to 
the liver or spleen, where 80 per cent of the retention of this medium occurs 

Not only as an indicator of gall-bladder function may the sodium tetraiodo- 
phenolphthalein be used , it is indeed valuable also as a basis for study of hver 
function, similar to the tests of Rosenthal with phenoltetrachlorphthalem We 
beleive that patients with a fairly defimte gall-bladder history showing complete 
retention of the dye will be much better surgical risks if, instead of being sub- 
mitted to immediate operation, they are placed at rest in bed on an abundant 
carbohydrate diet m the form of glucose, some calcium, and large amounts of 
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waters and re-exaimned radiologically at a later period In these cases we have 
found at the second examination concentration of the dye present, the complete 
retention having passed, and surgery may be undertaken with the expectation of a 
lower fatality rate 

Occasionally cases of intestinal allergy wiU give symptoms identical with those 
of gall-bladder disease If these cases are investigated with cholecystography and 



F:g 57 — ?olycystic disease of the liver shown by thonum dioxide This case was referred 
as probable carcinomatous secondaries in the liver 


the ordinary opaque meal and found normal, we would suggest a series of sensitiza- 
tion tests before a definite medical or surgical regime is established 

In conclusion, may we plead for the closest collaboration between the 
physician, the surgeon, the pathologist, and the radiologist ’ If this is brought 
about, we shall not only increase the number of correct diagnoses, but also lower 
the mortahty rate from disease in the upper right quadrant 



8 o 


THE BRITISH JOURNAL OF SURGERY 


CHANGES IN THE BLOOD-SUGAR LEVEL ASSOCIATED 
WITH SURGICAL OPERATIONS 

By A G WEDDELL and H E D GALE, London 

The work which follows was done m the Surgical Professorial Unit of St 
Bartholomew’s Hospital at the instigation of its Director, Professor Gask 

It IS a fairly general routine procedure to administer glucose by the rectum 
to patients who have undergone a severe surgical operation Recently doubt has 
been thrown on the wisdom and usefulness of this procedure by Levi ^ His 
observations led him to conclude that glucose rectal salines are not only useless 
but even harmful Indeed, he proposed that in cases of post-operative shock it 
would be more in the interests of the patient to administer insulin 

The level of the circulating blood-sugar is a balance between income and 
expenditure Ingested carbohydrates are absorbed from the alimentary tract in 
the form of glucose and then carried to the liver, where they are converted into, 
and stored as, glycogen As required, this glycogen is reconverted into glucose 
and passes into the blood-stream, mamtaimng Ae blood-sugar level withm certain 
limits, 1 e , 8 o to 120 mgrm per cent This represents a physiological cycle 
Portal sugar — > liver glycogen — circulating sugar This cycle is influenced 
by nervous hormomc factors The sympathetic-adrenahn mechamsm promotes the 
change of glycogen into sugar, the vagal-insulin the conversion of sugar to glycogen 
and perhaps the utilization of sugar by the tissues Anything tending to augment 
the sympathetic-adrenahn mechanism, such as activity, an increased metabolic rate 
as found m thyreotoxasmia, emotion, anaesthesia, restlessness, pain, or trauma, 
produces more adrenalin, thereby raising the level of the blood-sugar On the other 
hand, food, rest, sleep, tranquilhty, and freedom from pain augment the vagal- 
insulin mechamsm, tending to produce a lowering of the level of the blood-sugar 
Thus from general principles we should expect that emotionally stable patients, 
who are in good condition before the operation and whose convalescence is 
uninterrupted by pain or other adverse factors, should have a lower blood-sugar 
level than patients in whom these conditions are reversed In other words, we 
should expect the level of the blood-sugar to run parallel with the clinical condition 
of the patient 

In view of the above criticism of the post-operative treatment of surgical cases 
It is of importance that the changes in the blood-sugar level as affected by surgical 
operations should be re-investigated In the course of such an investigation it is 
necessary to consider first of all the effect of the anaesthetic It is well known that 
the amount of sugar in the blood rises during anaesthesia That this is due to the 
liberation of adrenahn is known, and recently Reid and Banerji- have shown that 
the actual sugar level m ammals depends quantitatively on the amount of adrenal 
medulla available In addition to the influence of the anaesthetic it is necessary to 
estimate if possible the extent, duration, and variation in the blood-sugar level which 
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may occur as the result of the operation itself With such knowledge accurately 
obtained it might then be possible to assess the need or otherwise for glucose rectal 
injections and perhaps judge if other procedures might be useful 

METHOD OF INVESTIGATION 

The present investigation was confined to patients undergoing major opera- 
tions In order that the results obtamed from all patients might be as parallel as 
possible, the blood was collected at the following periods (i) On the day previous 
to the operation after a fast of twelve hours — this gave a resting level , (2) Half 
an hour before the operation , (3) After the induction of surgical anaesthesia when 
the skin incision was being made , (4) At various stages throughout the operation, 
these corresponding as far as possible in all cases , (5) Immediately after the opera- 
tion when the patient had been returned to bed , (6) Six hours after this , (7) On 
the following morning, approximately twenty-four hours after the operation 

Blood was obtained from the finger except during the operation, when it was 
taken from the great toe because this was less disturbing to those taking part in 
the operation The same puncture usually sufficed for all the specimens collected 
during the operation The time at which the samples were taken was accurately 
noted for the sake of producing graphs (Figs 58-66) which could be easily 
compared 

The estimation of the blood-sugar was by a modified Hagedorn and Jensen’s 
method as used in this hospital by Dr G Graham ® By this method only small 
quantities of glutathione, the other mam reducing substance in the blood, are 
included in the estimation We observed the following special precautions in 
making the estimations The blood was accurately measured in a narrow-bore 
pipette designed to dehver o i c c All filter papers were, of course, free from 
starch We avoided handhng these as far as possible, since this is a known way 
of contaminating them with reducing substances The papers were wetted with 
distilled water before filtering the precipitated proteins to prevent the loss of 
glucose during washing We found that extreme care was necessary m the measure- 
ment of the known amount of potassium ferricyamde, an error of one drop affecting 
the reading to the extent of 10 mgrm per cent The titrations against thio- 
sulphate were done with a microburette in order to obtain an accurate end point 
Two samples of blood were collected for each estimation, the mean between the 
two being taken as the reading Ordinarily a difference of 10 mgrm per cent 
between the two estimations is considered good By strict attention to the details 
of the technique the differences in our readings were within 5 mgrm per cent, and 
in most cases not more than i or 2 mgrm per cent All results with a difference 
of above 5 mgrm per cent were discarded The thiosulphate solution was freshly 
made for each series of estimations 

CONCLUSIONS DRAWN FROM THE GRAPHS 

Pre-operative Observations — ^Examination of the curves obtained shous 
that the blood-sugar level in patients about to undergo a major operation does not 
vary much from the resting level It is known that persons who are in a state of 
anxiety or apprehension have a raised blood-sugar level It might perhaps be 
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surmised fiom this that the ordinary hospital patient is not apprehensive or even 
greatly concerned about his approaching operation Wc do not know whether 
this IS a tribute to surgical skill or to the mental capacity of the patients 

Effect of Ansesthesia — Induction of surgical anaisthcsia has produced an 
increase in the blood-sugar level of variable extent The average lies between 
20 and 50 mgrm per cent The anesthetic used in all cases was gas, oxygen, and 
ether Induction of anesthesia caused a larger average rise in males (36 5 mgrm 
per cent) than m females (23 mgrm per cent) The number of female cases was, 
however, only three This suggests, so far as it goes, that the threshold of adrenalin 
release may be higher in females than in males Perhaps this is another indication 
of the greater degree of stoicism usually attributed to women 

Further comparison of the graphs brings out the fact that the maximum height 
of the sugar level above its resting value is not correlated with the duration of the 
anaesthesia 


Table I — Rflation between Duration or Operation and 
Rise of Blood-sugar Level 


MrGM PtR CtNT 
Ano\c 

Resting Lcirt 

Duration 

124 

2 hr 10 mm 

lOI 

2 hr 40 min 

(a) 88 

1 hr 00 mm 

88 

1 hr 30 mm 

70 

I hr 15 mm 

67 

1 hr 20 min 

(b) 63 

3 hr 00 mm 

62 

I I hr 10 mm 

10 

j 2 hr 00 mm 


The relationship between the maximum rise and the duration of the opera- 
tion IS set out m Table I Taking the two extreme cases (a and b) to illustrate this 
point. It will be seen that in the operation lasting one hour there was a rise of 
88 mgrm per cent while m the other lasting three hours there was only a rise 
of 63 mgrm per cent 

Nature of the Operation — The nine cases investigated can be divided into 
two groups (i) Intraperitoneal , and (2) Extraperitoneal In Group i (3 partial 
gastrectomies, i cholecystectomy, and i exploratory laparotomy followed by 
appendicectomy) the average maximum rise was 93 mgrm per cent, while m Group 2 
(2 nephrectomies, i nephrostomy, and i ventral hernia repaired with fascial 
grafts) the average maximum rise was 52 mgrm per cent From this it seems that 
operations which take place nearer to the splanchmc area, 1 e , in the vicinity of 
the solar plexus, cause a greater rise m the blood-sugar level than those placed at 
a distance from this point It is interesting to note m Fig 63 that the maximum 
blood-sugar level was reached while the liver was being palpated This relation 
IS even better shown m Fig 62, where, ten minutes after the manual explorauon 
of the abdominal viscera, there was a peak in the blood-sugar level 

Post-operative Observations — In patients who appeared comfortable and 
relatively free from pain on the following day, the blood-sugar was found to have 
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reached a lower level than in those who were uncomfortable and in pam This 
IS shown in Table II, where short chmcal notes and the chief points of moment in 
the graphs are tabulated 

Four patients were given glucose rectal salines, which were retained, and the 
blood-sugar level was estimated on the following day Of these four cases the 
blood-sugar level had already returned to normal in one case and in the other three 
It was falling It was therefore concluded that these patients were utilizing the 
glucose administered by the enemata 

DISCUSSION 

From the evidence produced it appears that the hypothesis made earlier, that 
the blood-sugar level runs parallel with the chmcal condition of the patient, is 
justified Operations on the upper abdomen around the cceliac ganglia are more 
marked in their effect on the blood-sugar level than those placed more remote from 
this region, irrespective of their duration If a high blood-sugar level is to be 
avoided gentle handling is an essential factor in this neighbourhood 

It has been claimed that in a senes of normal and diabetic patients the 
admimstration of 50 to 80 grm of glucose in 500 c c of saline occasioned either 
a fall or at the most only a slight rise in the blood-sugar level It was concluded 
therefore that sugar was not absorbed from the colon, in contrast to its absorption 
from the stomach, this leading to a pronounced change in the blood-sugar level 
In our series the enemata were always retained and the bowels remamed unmoved 
for twenty-four hours So it seems reasonable to us to conclude that absorption 
had taken place The effect on the blood-sugar level will depend on several factors, 
the rate of absorption, the rate at which the sugar is being produced or used up 
The problem of absorption cannot be resolved by direct appeal to the blood-sugar 
level at any one moment Absorption of glucose from the rectum is at the rate 
of 6 grm per hour (Starling) or 3 grm per half hour 50 grm of glucose given 
by mouth produces a maximum rise of about 60 mgrm per cent in the blood-sugar 
level in half an hour Assurmng all factors to be constant, 3 grm would onlj give 
a rise of 4 mgrm per cent Thus no great rise can possibly be expected to occur 
when glucose is given per rectum Further detailed work on this problem has 
been done by Collens and Boas,^ who produced additional evidence for the absorp- 
tion of glucose from the rectum In all our cases the blood-sugar level, although 
above normal, continued, after no rise or a very slight one, to fall despite glucose 
enemata From our observations we have no evidence that glucose enemata are 
harmful or irritant Rather it would seem that their use is justified on the ground 
that they replace the depleted sugar stores of the body 

The raised blood-sugar level shown in these curves must depend to someji 
extent upon a dirmmshed utilization of glucose by the tissues, since the patients 
are m a depressed condition during and for some time after an operation It has 
been suggested that insulin would be of value presuming that it would increase 
utilization The carbohydrate stores must have been depleted to some extent 
during the operation, and an injection of insulin would still further dimmish these 
stores unless it was combined with glucose In anj case, if the area beneath a 
graph made from the curve in Ftg 64 (extended to cover a twenty-four hour 
period) IS calculated, the amount of glucose represented is 27 grm , which is 
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equivalent to lo8 calories The basal metabolic requirements may be taken as 
1800 calories Thus it will be seen that the amount of excess of sugar circulating 
in the blood is small The case on which this calculation is based showed the 
highest maximum rise in blood-sugar level Now m Fig 58 this area is negligible, 
so that It will be seen that the routine administration of insulin and glucose 
as a part of post-operative treatment cannot be expected to have any specific 
beneficial effect 

From the cases which are the basis of this report we are inclined to believe 
that a persistently high blood-sugar level is a feature to be expected when the 
patient is not doing well Such an expectation, if confirmed, would perhaps give 
some point to the suggestion that insulin combined with glucose might be of some 
service 


SUMMARY 

1 Pre-operative anxiety, as measured by the change in level of the blood- 
sugar, must be very slight 

2 The duration of the ansesthesia does not deterimne the height of the 
maximum rise 

3 There is a rise in the blood-sugar level during major operations, particu- 
larly marked when the splanchnic area is involved 

4 The rise in the amount of the blood-sugar level depends far more on the 
nature of the operation than on its duration 

5 We find no evidence that glucose rectal salines as a routine post-operative 
pxoceduTe have any specific efiect Tfiete is no reason to suppose tYint they are 
either useless or harmful, and they may be of value in that they form a convenient 
method of post-operative feeding 

6 The use of glucose and insulin in post-operative treatment is discussed 
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DIVERTICULA OF THE VERMIFORM APPENDIX* 

By HAROLD C EDWARDS 

SURGEON TO KINGS COLLEGE HOSPITAL 

The first attempt at a comprehensive survey of diverticula of the vermiform 
appendix appears to be that of Herb in 1907 Further papers appeared m 1911 
(MacCarty and McGrath), 1919 (Moschowitz), 1921 (Wilkie), 1923 (Stout), 1927 
(Chase), and 1928 (Pack and Scharnagel) 

During the five-year period 1927-31, 1493 appendices have been removed at 
operation at King’s College Hospital Of these, 8 showed the presence of diver- 
ticula The percentage incidence represented by these figures is, therefore, 0 53 
per cent These figures, however, must almost certainly exaggerate the incidence, 
for m quite a large number of cases the normal appendix has been removed when 
the abdomen was opened for some other surgical condition and the fact not made 
sufficiently prominent m the records to enable one to trace it The total number 
of appendicectomies therefore exceeds the above figure Even when an allowance 
IS made for this fact, the incidence is undoubtedly higher than the scant reference 
to the subject in the literature leads one to imagine No single case has been 
observed m the last 2680 consecutive post-mortems Diverticula of the appendix 
are easily seen, and it is unlikely that the examiner would miss them if present 
The explanation of this striking fact is probably that diverticula of the appendix 
are almost invariably associated with inflammation of the appendix, and this leads 
to operative removal 

In none of 4631 barium meals and 695 barium enemas were diverticula of the 
appendix revealed by X rays For the two cases of diverticulosis of the appendix 
diagnosed by X rays the author is indebted to colleagues These cases are of 
considerable interest, for the appendix shares in a general diverticulosis of the 
whole colon As will be seen, in the majority of cases in the author’s pathological 
specimens there is an obstruction to the lumen of the appendix near the cacal 
end Such an obstruction will prevent the barium from entering the appendix, 
so that X rays will fail to reveal the diverticula Thus in diverticulosis of the 
appendix we find an exception to the general rule that the diagnosis of intestinal 
diverticula depends upon X-ray examination 

The only figures of incidence which the literature offers are those of 
MacCarty and McGrath, who found 17 cases of diverticula m 5000 specimens 
(0 34 per cent), and those of Moschowitz, who found 4 cases m 1500 examinations 
(o 26 per cent) 

Age and Sex Incidence — Diverticulosis of the appendix shows no parallel 
in respect of age incidence with diverticula elsewhere in the intestine The 
author’s 12 cases (including the X-ray cases) show a wide range, the youngest 


*A section of the Jacksonian Prize Essav, 1932 
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being 18 and the oldest 64 The average age is only 42 Six were men and 6 
women The cases are as follows — 


Specimen 

Case No 

Age 

1 Sex 

1 

Duration of Samptoms 

I 

198 

18 

F 

48 hours 

2 

199 

64 

M 

2 months 

3 

200 

41 

F 

12 months 

4 

201 

48 

M 

7 years 

5 

202 

27 

M 

2 years 

6 

203 

30 

F 

48 hours 0 

7 

204 

28 

F 

48 hours 

8 

205 

21 

M 

2 years 

9 

206 

48 

F 

6 years 

10 

207 

55 

M 

5 years 

XI* 

168 

58 

M 

No symptoms due to appendix 

12* 

209 

62 

F 

No symptoms due to appendix 


* Diagnosed by X rays 


In MacCarty and McGrath’s series of 17 cases, by a curious coincidence, the 
youngest and oldest patients were the same ages as the author’s, viz , 18 years and 
64 years respectively The average age at operation was 34 years, and the average 
duration of symptoms 7 years 


DESCRIPTION OF SPECIMENS 

In all cases the diverticula were multiple Three were associated with acute, 
and seven with chrome, appendicitis 




Tig 67— Case 198 Diverticuhns ot the appendi\ 
(Mtss Barclay-Sniuh 1 


Fig 68 — Case 198 Diagrammai c 
representation of the specimen illustrated 
in Fig 67 (Miss Barclay-Snnih) 


Specimen i (Case 198) The specimen (Fig 67) was removed at operation 
trom a girl of 18 who suffered from symptoms of acute appendicitis There was 
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no previous history of pain It shows an enlarged appendix cut through from the 
convex border, and opened out The incision has also divided the meso-appendix 
The whole of the append’x shows evidence of severe acute inflammation, 
being almost gangrenous in places The wall is greatly thickened, and the 
mucous membrane dark from extreme congestion Microscopic section shows an 
extensive infiltration of all the coats of the appendix with blood The mucous 
membrane preserves the normal rugose appearance, and there is thus no evidence 
of persistent high pressure inside the lumen The meso-appendix is thickened to 
many times the normal size Pushing into it from the concave aspect of the 
appendix are four pouches, which have been bisected The first and third of 
these (starting from the crecal end) are of very large size The second can only 
be seen on one half of the specimen, and the fourth is small, and near the tip 
The line of section passes through a fifth diverticulum, situated on the convex 
border, to in from the csecal end 

The first, second, and third diverticula form large, firm, rounded swellings, 
bulging into the meso-appendix, and can be clearly seen on the reverse side of 
the specimen There is a cleft between the first and second pouches {Ftg 67 ) 

The wall of each of the first three diverticula is very thick, that of the first 
one measuring fully 1 in across The position and relative thickness of the diver- 
ticula are best seen in the diagrammatic lepresentation in Fig 68 There is no 
obstruction to the opening from the appendix into the csecum 

A section for microscopic examination was taken from A and B A shows 
the wall of the first diverticulum and B a portion of the wall of the appendix 
Itself The whole of the diverticular wall is infiltrated with blood, a condition of 
hsemorrhagic infarction The blood-cells he in a framework of oedematous fibrous 
tissue, which represents the altered submucous coat No muscle tissue is seen in 
the wall of the diverticulum, but is present in the section of the appendix wall, 
lying beneath a markedly thickened submucosa, which is infiltrated with blood 



Fig 69 — Ca^e 199 Diverticula of the 
appendix The csecal end of the lumen is 
obstructed, and the distal third obliterated 
(iVfwr Barclay Smith ) 


Summary — An acutely inflamed appen- 
dix, showing hemorrhagic mfarcuon, bears 
five diverticula Four pass into the meso- 
appendix and one from the convex surface 
The wall of the diverticula contains no 
muscle 

Specimen 2 (Case 199) — The speci- 
men (Ftg 69) was removed at operation 
from a male patient aged 64 years, who had 
suffered from symptoms of chronic appendi- 
citis for two months The specimen has 
been divided along its long axis and opened 
to display the lumen The appendix is 
shorter than the usual, and J in from the 
tip is kinked to a right angle There is a 
deposit of fat in the meso-appendix at the 
angle thus formed The lumen distal to the 


kink is completely obliterated by fibrous tissue, and the lumen at the ctecal end 
IS markedly stenosed Between these two obliterated portions, the lumen of the 
appendix is widely distended, and its wall is comparatively thin The mucous 
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membrane is smooth Opening out from this distended portion are some small 
diverticula These are wide-mouthed, and have an extremely thin wall If held 
up to the light, the wall looks like thin tissue paper, having no muscular coat 
The fate of the muscle coat is clearly shown on naked-eye examination If the 
convex margin be traced from the cxcal end to the tip, a small wide pouch is seen 
At the mouth of this pouch there is a wide gap in the muscle coat This occur- 
rence is also shown an inch further along the border Except for the gaps, the 
muscle coat of the ballooned part of the appendix is well developed, and shows 
a definite hypertrophy near the centre of this portion Apait from the obliterative 
process at either end of the appendix, there is little macroscopic evidence of 
chronic inflammation The diverticula themselves are quite free 

No microscopic section of this specimen was made One needs to take a 
section completely across the appendix and a diverticulum to be of value, and such, 
unfortunately, would destroy the specimen Other specimens (Nos 9 and 10) 
were sacrificed to this end 

SuMAiARY — In this case the lumen of the appendix is stenosed at both ends 
As a result of the proximal obstruction, the middle part is ballooned out The 
wall is thin, but the muscle coat is shghtly hyper- 
trophied There are gaps in it, through which the 
mucous membrane has herniated to form diver- 
ticula These have very thin walls The situation 
of the diverticula is not regular There is one 
on the antiraesenteric aspect, and the two largest 
are situated on the surface between the concave 
and convex aspects 

Specimen 3 (Case 200) — The specimen 
(Ftg jd) was removed at operation from a woman 
aged 41 who had sulfered from attacks of pain in 
the right side of the abdomen for a little over 
twelve months The specimen has been spht 
longitudinally from the convex surface, and shows 
a long and thickened appendix The lumen near 
the cKcal end is very narrow, but not completely 
obstructed A further narrowing occurs about half 
way along There is no distension of the lumen 
in any situation The mucous membrane is very 
much thickened throughout, and the lumen is not 
easily traced Small bristles have been placed m 
the mouths of pockets formed by the mucous 
membrane pushing through the muscle coat 
Most of these are small, but on the convex aspect, 
just beyond half way, there is a flask-shaped pro- 
trusion The mucous membrane lining this is of 
the same thickness as m the rest of the appendix This diverticulum is empty 
and collapsed—- not ballooned out as in Speamen 2 (see Fig 69) In fact, there 
IS no ballooning of any of the small pockets in this specimen 

The submucous coat and peritoneal coat are both irregularly thickened Chief 
interest lies in the muscularis, which can easily be traced on naked-eye exammation 


Csecal end 



Fig 70 — Case 200 Duerticula 
of the appendix The muscular coat 
IS well defined, except in the proximal 
half on the com ex aspect At A a 
portion has been remoted for section 
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Near the csecal end it is well developed, and looks thicker than in the normal 
appendix (cf Ptg 88) Near the narrowing about the centre of the specimen. 
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there is a considerable local hypertrophy on the 
convex aspect, with a deficiency opposite On 
the mesenteric (concave) border, the muscle 
coat continues without interruption until the 
tip IS reached On the convex aspect, how- 
ever, there is an abrupt end through which the 
pouch described above passes On the other 
side of this pouch the muscle reappears, but 
becomes practically lost soon after, only a thin 
irregular line being traceable In this situation 
the mucous membrane shows manv small 
pouches, passing out under the serous coat 
Near the tip a wedge has been cut for micro- 
scopic examination {Ftg ji) The mucous 
membrane shows three very deep crypts, pass- 
ing deeply into the submucosa, which is very 
much thickened from fibrosis The muscle 
coat showing in the illustration is thick, but 
very irregular There is no sharp disnnction 
between it and the submucous coat, and there 
is a considerable fibrosis around the groups of 
fibres The longitudinal coat disappears entirely 
at one aspect, and a little beyond this, near the 
crypts of mucous membrane, the circular coat 


Fig 71 — Case 200 The microscopic alsO CCaSCS 
appearance of the wall at A, in the speci- 
men illustrated m Ftg 70 The muscle 
coat IS partly disorganized by chronic 
in^ammitory changes A, Submucosa , 

B) Muscle (Mr S Stetjard ) 

Summary — In this specimen there is chronic 
widespread inflammation of the wall of the appen- 
dix, with a hypertrophied muscle in which gaps 
are present Through these gaps the mucous 
membrane has become everted to form small 
diverticula The gaps m the muscle coat are 
probably the result of fibrosis There is no dis- 
tension of either the lumen of the appendix or 
of the diverticula 

Specimen 4 (Case 201) — The specimen 
(Fig J2) was removed at operation from a man 
aged 48 who had suffered attacks of pain for seven 
years The specimen has been split along the 
convex border, and opened out to display the 
lumen The appendix is very thick and stumpy 
The muscle coat is abnormally well developed, 
and is interrupted at intervals by septa of fibrous 



jFig 72 — Case 201 Diverticula 
of the appendix The lumen is tor- 
tuous and contains ftecal material 
\Mr A Edmunds ) 
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tissue Half-way along the antimesenteric margin this fibious interval has e\- 
panded under the peritoneal coat to form a small spherical knob of tissue, which 
IS slightly hollowed out This hollow communicates by a narrow channel with 
the interior of the appendix, so that the knob is actually a diverticulum 

The mucous membiane has been thrown into folds so that the lumen, which 
cannot be traced, crosses and recrosses the imd-hne, and has a honeycombed 
appearance This appearance is most marked in the middle of the specimen, 
opposite the small knob-like diverticulum In this portion the lumen is filled with 
darkly stained ftecal material 

Summary — In this case the most marked features are the folds produced in 
the mucous membrane by shortening of the other coats of the intestine — especially 
the muscle coat The latter is thickened, but is interrupted by fibrous septa, at 
one of which sites a hernial diverticulum has occurred 

Specimen 5 (Case 202) — The specimen 
(Pig 73) was removed at operation from a 
man of 27 who had had symptoms of chronic 
appendicitis for about two years It consists 
of one-half of the appendix divided in the 
long axis m the line of the meso-appendix, 
and a segment of ileum, to which the tip 
of the appendix was so firmly adherent that 
resection was necessary 

Apart from some thickening of all coats, 
the proximal third of the appendix is not 
grossly deformed The lumen, except for 
the first I in , is, however, narrowed almost 
to the point of obliteration In the distal 
two-thirds the mucous membrane is thrown 
into folds The spaces between the folds 
are dilated to a flask shape These have a 
narrow communication with the lumen, ex- 
cept at the distal end of the appendix, 
where the distension is more marked, and 
the flask-shaped dilatations freely intercom- 
municate At the junction of the proximal 
third and distal two-thirds, the lumen is 
carried right across the mid-hne and passes into a small diverticulum, which has 
penetrated through the muscle coat The flask-shaped pouches of the mucous 
membrane do not penetrate completely through the muscle coat except at one 
point along the convex border, ’ in from the tip The muscularis in contact 
with the pouches, however, is extremely thin, and it is evident that had the 
condition been permitted to go on, they would have hermated completely through 
the muscle coat, owing to pressure atrophy of the latter, and complete diverticula 
would have resulted 

Summary — In this case there is chronic inflammation chiefly marked m the 
proximal third of the appendix, with partial or complete obstruction to the lumen 
Distal to this, the mucous membrane is thrown into folds, and the lumen distended 
so that a series of pouches are formed The distension is most marked at the tip 


Ileum 



Fig 73 —Case 202 
Div erucula of the appen- 
dix The lumen is tor- 
tuous in the distal half, 
and sacculated Adherent 
to the apex is a segment 
of the ileum which was 
resected at operation 
(Air A Bdnamds I 
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of the appendix At the junction of the proximal third and distal two-thirds, the 
lumen has been earned towards the concave aspect, and communicates with a small 
hernial diverticulum 

Specimen 6 (Case 203) — The specimen 
was removed at operation from a woman of 30 
symptoms of acute appendicitis There had 
symptoms previous to this attack The specimen 
of one half of the appendix split in the long a'' 
line of Its mesentery The proximal portion 1 
inflamed, especially at one point where there is a 
perforation, surrounded by an area of gangrene 
The meso-appendix is thickened from cedema 
The lumen of the proximal end is completely 
obliterated, and in the distal half is distended 
Four well-formed hernial diverticula open from 
It by wide mouths Two of these are on the 
meso-appendix aspect, and two on the convex 
margin The former two are acutely inflamed 
In the intervals between these diverticula, the 
mucous membrane dips down into the thickened 
submucous coat, in some cases as far as the 
muscularis These deep crypts are probably 
diverticula in embryo The muscular coat, though pale from cedema, is very 
much thicker than usual except at the tip It is interrupted at intervals by the 
diverticula, and also by the perforation 

It IS impossible to say whether there was originally a diverticulum at the site 
of perforation Although there is no history of previous symptoms, the hyper- 
trophy of the muscularis, the thickness of the submucous coat, 
and the stenosis of the lumen near the proximal aspect all 
suggest that there had been previous chrome inflammation 
Summary — An acute appendicitis, in which perforation has 
occurred, is associated with well-marked hernial diverticula 
The proximal part of the lumen is obstructed, and the distal 
part distended The muscularis is hypertrophied and there has 
almost certainly been inflammation of long standing present 

Fig 75 — Case 204 Diverticula of the appendix Near the ccccal end 
the whole lumen is earned into a diverticulum These are all situated on the 
mesenteric aspect The lumen contains several concretions {Mr A Edmunds) 

Specimen 7 (Case 204) — The hemi-section of an appen- 
dix (Ftg 75) was prepared from a specimen removed at 
operation from a woman of 28 who had typical symptoms 
of acute appendicitis The proximal half of the appendix 
IS acutely inflamed, and the meso-appendix is thickened from 
oedema The proximal part of the lumen is narrow but not 
obliterated, and just beyond this point the whole lumen is 
carried from the mid-line through the muscle coat to form a 
diverticulum 




Fig 74 — Case 203 Dnerticula 
of the appendix The muscular coal 
between the discrticula is hypertro- 
phied Perforation (A) has occurred 
near the caica) end (r through a di\cr- 
ticulum) 
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Several diverticula, varying from a wedge-shaped crypt of the mucosa to a 
fully formed flask-shaped pouch, pass through the muscle coat into the meso- 
appendix These are all on the concave aspect of the appendix The muscle coat 
IS somewhat hypertrophied, especially between the diverticula There is no inter- 
ruption of Its fibres on the side away from the meso-appendix Six concretions lie 
in the lumen of the appendix, but the diverticula are empty The submucous coat 
IS not thickened and there is no evidence of previous gross inflammatory changes 
SuMMAKY — An acutely inflamed appendix is associated with the presence of 
many diverticula, herniated through the muscular coat on the side of the meso- 
appendix The tolwle lumen is carried into the first diverticulum, thus producing 
obstruction distal to it, so that concretions are present in the lumen There has 
probably not been any gross inflammation of the appendix previous to the acute 
attack 


Specimen 8 {Case 20 $) — This specimen {Ftgs 'j 6 , 77) was removed at 
operation from a man of 21 who for two years had suffered from symptoms of 



chronic appendicitis A giant congenital 
diverticulum was removed from this patient 
Unhappily he developed ileus after the 
second operation, which was difficult owing 
to the position and fixity of the appendix, 
and died 

Ftg 76 shows one-half of the appen- 
dix divided longitudinally, and Fig 77 the 
distal portion of the other half, cut across 
the long axis The remaining material was 
utilized for microscopic investigation 



Fig 76 — Cast, 205 Di\erticula of the 
appendiN The \t all is thickened, and the lumen 
distended into saccules iMr G B Davies ) 


Fig ,77 — Case 205 A section through 
the specimen shown in Fig 76 near the distal 
end, and passing through a large diverticulum 
{Actual size ) 


The whole appendix is greatly thickened and somewhat kinked The meso- 
appendix is loaded with fat and bunched up into the angle formed by the kink 
The lumen of the proximal half is normal Opposite the bend in the appendix 
It disappears from view This is probably because it has migrated to one or other 
side of the mid-line, as in some of the previous specimens As the angle is passed, 
the lumen reappears as a small pocket to the left of the mid-hne, but within the 
muscle coat Distal to this, it forms three large pockets, separated by thick ridges 
of fibrous tissue Even after serial sections of the opposite half of the appendix 
m the region of the pockets, it is difficult to trace the lumen between these dilata- 
tions On the half cut away there is a large diverticulum, shown m transverse 
section in Fig 77 
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Except for an area on the concave border opposite the kmk, the muscular coat 
IS thickened and prominent In the former situation it appears to be infiltrated 
with fat and fibrous tissue, and cannot be made out 

The diverticulum is situated on the concave border, just anterior to the meso- 
appendix Fig 78 is a low-power drawing of a section through the diverticulum 
and the adjacent wall of the appendix 

The diverticulum has no trace of muscle-fibres in its wall, with the exception 
of a muscularis mucoste to be seen on high magnification The submucous coat 
consists of loosely woven fibrous tissue, m which a large blood-vessel runs a 



Fig 78 — Case 205 The microscopic appearance of the diverticulum illustrated m Fig 77 
Only a feW 4 ,niuscle fibres are to be seen in the wall of the diverticulum (Van Gieson stain) 

( 5 ) vAfP 5 Steward ) 

tortuous course This vessel is best seen on the wall next to the appendix, where 
the submucosa is at its thickest The communication between the diverticulum 
and the lumen of the appendix cannot be seen m this field or m anv of the sections 
taken It is a very narrow passage, a faint indication of which is seen in the 
macroscopic view 

The striking feature of the appendix wall adjacent to the diverticulum is the 
extreme thickness of the muscle coat It has taken the stain (van Gieson) 
very poorly, however, and is a much lighter colour than normal In the higher- 
power examination there is a lack of definition between the fibres and a scarcity 
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of nuclei, and there appears to be an inflammatory exudate between the groups 
of fibres 

Summary — The specimen shows an appendix thickened as a result of chronic 

inflammation The distal half of the 



Fig 79 — Caje 206 The microscopic appearance of 
Specimen 9 The muscular coat of the appendi'C is exten- 
sively broken up by inflammatory fibrous tissue A, 
Fibrous tissue, B, Muscle coat 


lumen is tortuous, and distended to 
form a senes of pockets, which are 
retained withm the muscle coat 
Near the tip is a large diverticulum, 
whose opening corresponds m situa- 
tion with a large blood-vessel The 
muscularis throughout the appendix, 
except at one situation where the 
appendix is kinked, is thickened, 
probably from hypertrophy, and has 
undergone a secondary degenerative 
process The diverticulum possesses 
no muscular coat 

Specimen 9 {Case 206) — ^This 
specimen (unillustrated) was removed 
at operation from a woman of 48 
It was a short, very stumpy appendix 
with the walls extremely thickened 
by fibrous tissue There were five 
or six small swellings under the peri- 
toneum in the distal half, with rigid 
walls On section the lumen was al- 
most completely obhterated by fibro- 
sis, and the small nodules were solid 
masses of fibrous tissue The muscle 


coat was broken up extensively by fibrous masses extending from the submucosa 
The microscopic appearance in this case is illus- 
trated by a photomicrograph in Fig 79 There is an 

extensive fibrosis of the submucosa, which has pene- ^ f-A, 

trated into the muscle coat, subdividing mto small ^ 

atrophic islands In the centre the whole thickness of / ^ 

muscle has been invaded by fibrous tissue, / » 

and all that remains of this coat is small / / ^ 

isolated bundles of fibres buried in great f / 

masses of fibrous tissue There is no / / 

clear division between submucosa and f / , 

muscularis / / 

Summary — The case illustrates the f f 
way m which an inflammatory fibrosis may / ,y y 
cause great gaps m the muscle coat through / 7 / 

Which aiverucula may occur j ,/>' ticula of the appendix, near the 

Specimen lo (Case 207 ) —The speci- made at the time of operation ) 

men illustrated m Fig 80 was removed 

at operation from a man of 55 The appendix is thickened and almost bulbous 


Fio 80 — Case 207 Div er- 
ticula of the appendix, near the 
distal end (From a drawing 
made at the time of operation ) 
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towards the distal end Near the tip are three small diverticula, one of which 
passes into the meso-appendix, and the other two he on the free border 

Fig 8i illustrates a microscopic section passing through the tip of the 
appendix and the diverticulum marked A in Fig 8o The lumen of the mucous 


/ 

/ 



Fig 81 — Case 207 Microscopic appearance of a whole section across the tip of the appendix 
illustrated in 80 The diverticulum opens from the antimescnteric border of the appendix, and 
contains very little muscle tissue in Its wall The lumen of the appendix is eccentric (Mr S Steward) 

membrane is eccentric, and for half its diameter lies in a diverticulum of the 
normal type 

The muscular wall of the appendix is well developed The diverticulum 
passes through a gap in the longitudinal muscle coat, carrying with it the circular 
muscle coat, which is extremely thin toward the fundus of the diverticulum The 
submucous layer is thicker here than at the neck 



DIVERTICULA OF VERMIFORM APPENDIX 99 


Ftg 82 illustrates a section from another aspect It has caught the lower 
border of the diverticulum Here the lumen of the appendix is no longer eccen- 
tric The most remarkable feature of this section is the integrity of the circular 
muscle-fibres in contact with the diverticulum, and the way the longitudmal fibres 
of the appendix are carried out into 
the diverticular wall Note the un- 


usually large gap m both coats at 
the attachment of the mesentery 

Summary — The mucous mem- 
brane has been bodily displaced to 
one side, and has hermated through 
a gap in a well developed muscular 
coat 

PATHOGENESIS 

Before arriving at conclusions 
from the abundance of data offered 
by these ten specimens, it will be 
well to attempt a grouping, and 
to discuss the sigmficance of each 
group These are discussed in the 
following order (i) The relation 
of the diverticula to the muscular 
coat , (2) The inflammatory changes 
in the appendix wall , (3) The situ- 
ations of the diverticula in relation 
to the circumference of the appen- 
dix , (4) The changes in the mucous 
membrane affecting the lumen 

1 The Relation of the Diver- 
ticula to the Muscular Goat — In 
all cases the fully formed diver- 
ticulum lacks a muscular coat In 


> i 


w ■' 1 



the greater number of cases the 


diverticulum is a true hernia through 


a gap in the muscle coat In other 
cases, such as in Specimen 5, where 
there is distension of the lumen so 
that pockets are formed, there still 


Fig 82 — Case 207 A further section from Specimen 
10, Psg^ 80 The arrangement of the muscular fibres at 
the base of the diverticulum is well shown The \ascular 
gap on the mesenteric aspect of the appendix is unusuallv 
Wide (Mr 5 Steward) 


remains a thm layer of muscle, and there can be no doubt that these pockets are 
the direct result of distension They cannot be regarded as fully developed 
diverticula, but rather as sacculations of the lumen Eventually, if the process 
were allowed to go on, the muscular coat would completely disappear over the 
fundus as a result of atrophy, and a fully developed diverticulum, to be seen as 
a prominence under the peritoneal coat, would result Thus there are clearly 
two types of diverticula (a) Hernial pouches of mucous membrane forced 
through a gap in the muscle coat , and (b) Distended pockets of the mucous 
membrane over which the muscularis will eventually atrophy, so that a complete 
diverticulum, visible from the peritoneal aspect, is formed 
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2 Inflammatory Changes xn the Appendix Wall — All show inflammatory 
changes In 7 there is chronic inflammation and in 2 of these acute inflammation 
has been superadded In Specimen i the inflammation appears to have been acute 
from the start, but one cannot be certain of this point The duration of the 
history must be given second place m importance m deciding the chronicity of the 
inflammatory process to the changes found on pathological examination Thus 
m Specimen 7 the history is of only forty-eight hours’ duration, but the presence 
of the concretions in the lumen clearly indicate that pathological change had pre- 
ceded the onset of subjective symptoms There is no evidence that the presence 
of diverticula has been the cause of chronic inflammation Everything points to 
the reverse — that the diverticula follow upon inflammation All of the pouches 
with the exception of Specimens i and 6 are free from gross inflammatory changes 
in their walls In none of them is there any retention of fscal material that rmght 
predispose to the onset of inflammatory changes such as occur with diverticulosis 
of the colon 

In Specimen 6 two of the diverticula are acutely inflamed, but this does not 
establish their guilt as the cause of the initial inflammation It is possible that 
the perforation in this case took place through a diverticulum, although the area 
is so destroyed that one cannot be certain on this point That acute diverticulitis 
might supervene m diverticulosis of the appendix is, of course, conceivable, and 
even a likely possibility Wilkie reports such a case But this fact is no evidence 
against the thesis that chronic inflammatory changes m the appendix precede the 
development of diverticula 

Chronic inflammation in these specimens, at all events in Specimens 2 to 10, 
has aided, possibly been mainly responsible for, the formation of diverucula in 
one or more of the following ways — 

a By causing obstruction to the lumen of the appendix This has occurred 
m Specimens 2, 3, 5, 6, and 8, the obstruction being somewhere m the proximal 
half of the lumen The stenosis in all these cases is marked, but not complete 
This IS in accordance with what would be expected, as complete obstruction to 
the appendix at a point near its csecal end would be more likely to result in a 
mucocele rather than cause the conditions present in these specimens 

b Chronic inflammatory changes may act by causing weak areas m the muscular 
coat, through which herniation of the mucous membrane may occur The sequence 
of events is probably this The abundant lymphoid tissue normally present in 
the appendix is infected, and granulation tissue appears, which invades the sub- 
mucous coat, and finally the muscularis, leaving a weakened scar A significant 
fact IS that in many of the microscopic sections made from these specimens the 
lymphoid tissue is either very scant or absent entirely 

In Specimen 3 the irregular sites of the small diverticula suggest that the weak 
areas in the musculature were provided by changes due to chronic inflammation, for 
they show no tendency to follow the gaps provided by the entrance of the blood- 
vessels, which will be described subsequently The microscopic section of Specimen 9 
illustrates how the muscular coat may become disorganized by chronic inflammation 
c Chrome inflammation may be the cause of persistent spasm m the muscular 
coat, the significance of which is discussed subsequently 

3 The Situations of the Diverticula in relation to the Circumference 
of the Appendix Wall — The most favoured site for the development of diverticula 
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IS along the concavity of the appendix, along which the vessels of the meso- 
appendix enter This is most clearly illustrated in Specimens i and 7 The next 
most frequent site is on the opposite (convex) margin 

The gaps caused in the musculature by the entry of the blood-vessels are 
similar in anatomical features to those of the small intestine The number of 
final branches arising from the appendicular arteries depends upon the length of 
the appendix, varying between 4 and 12 

Immediately before reaching the appendix, each branch divides into two, 
which pierce the muscle coat, somewhat obliquely, on either side of the mesenteric 

line This is shown in the microphotograph of 
a normal appendix {Fig 83) and in the illus- 
tration made from the same section {Fig 84) 
Fig 85 IS a diagrammatic representation 

The relation to the entry of vessels of diver- 
ticula at the convex margin of the appendix is 
not so well marked Before the branches of the 
appendicular artery enter the concave aspect of 
the appendix, small branches are given off, which 
pass on either side around the appendix under- 
neath the serous coat, and enter the muscle layer 
on the convex margin According to Stout, 
these branches do not pass completely through 
the muscle layer, but terminate in supplying 
the fibres 

4 Changes in the Mucous Membrane 
Affecting the Lumen — The most remarkable 
observation to be made from these specimens is 
the behaviour, m some of the cases, of the lumen 
of the appendix 

In Specimens 4 to 8 the mucosa has been 
thrown into folds In between these folds are 
deep crypts, which m some cases — for example, 
m Specimen 4 — ^have been distended to form 
wide-mouthed pouches What is the explanation 
of this pleating of the mucosa ’ There clearly has been a relative increase m length 
of the mucosa and submucosa coat as compared with the length of the muscular and 
serous coats Is this the result of actual lengthening of the mucosa or of shorten- 
ing of the subjacent muscularis^ There is no reason to think that the mucosa 
should increase in length, and the appearances support the view that the folds in 
the mucosa are due to shortening of the muscular coat Under normal conditions 
the attachment between the submucous coat and the muscularis is by loose bands 
of areolar and connective tissue, so that there can be a considerable excursion of 
one upon the other 

The muscle coats in all these specimens (4 to 8) is very much thicker than in 
the normal In ten normal appendices the average thickness of the muscle coat 
determined by measurement with fine-pointed dividers was approximately 0 75 mm 
In these five specimens, the muscle layer is much thicker, varying between i 5 
and 2 5 mm This increase in thickness may be due to at least one of three 



Fig 85 — Diagrammatic representa- 
tion of the mode of entry of the blood- 
vessels through the muscle coat 
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causes (a) Contracuon of the muscle and fixation in contraction, (b) Hyper- 
trophy, and (c) Inflammatory oedema 

The last-named certainly occurs, but cannot be responsible in all the cases, 
and one is left with (a) and (b) If this thickness is due to hypertrophy, one 
would expect to find a partial obstruction present in every case, and the alternative 
explanation must therefore be accepted The pouching of the mucous membrane, 
which may lead to diverticula, is due to shortemng of the muscle coat as a result 
of persistent contracuon To thickening of the coat from this cause must be added 
a secondary hypertrophy in most of the cases, m which obstruction has been caused 
by the formation of these folds in the mucous membrane Migration of the whole 
lumen to one or other side is associated with this pouching in Speciinens 4, 5, 7, 
and 8 It is best shown in 5 and 7 Here both layers of the mucous membrane 
are carried right through the muscle coat into a diver- 
ticulum In both cases this has caused a partial 
obstruction, with subsequent distension of the lumen 
distal to this point This phenomenon of migration 
of the lumen is difficult to explain It clearly cannot 
result from high pressure inside the lumen, and no 
outside traction could drag both surfaces through the 
muscular wall of the appendix One must therefore 
turn to aberrations in the normal action of the mus- 
cularis as the cause The probable way in which this 
acts IS demonstrated by diagrams in Fig 86 

There is first tonic spasm of the longitudinal 



fibres, so that the mucous membrane is thrown into 
folds Such spasm of the longitudinal fibres will in- 
crease the vascular gaps Spasm of the circular muscle 
now follows, and the potential cavity of the appendix 
IS obliterated, the surfaces of the lining mucous mem- 
brane being pressed together, and lying in contact 
When such spasm occurs, the loose folds of mucous 
membrane, lying in contact, will seek an outlet, and 
both surfaces may pass into a gap occasioned by the 
passage of a blood-vessel on the concave aspect Once 
this has been achieved, there will be a tendency for it 
to become permanent, and by causing a marked 
obstruction to the outflow of contents from the lumen 
distal to It, to cause distension of the lumen with 
pouching of the folds of mucous membrane Such 
distension may cause herniations through vascular 
gaps, or cause thinning of the muscularis over the 
pouches from atrophy so that fully developed diver- 
ticula may be formed from them 



e (obstructive type) 

Fig 86 — The mechanism 
of formation of dnerticula of 
the appendix 


specimen 7 illustrates perfecdy how crypts of mucous membrane caused by 
contraction of the longitudinal muscle may pass through the gaps in the muscula- 
ture on the concave aspect 

Such spastic conditions of the musculature may result from lack of neuro- 
muscular co-ordmation, such as seems to form diverticula in the small and 
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large bowels, or may have a more local origin m chronic inflammation of the 
appendix wall 

Commentary — From this seeming tangle of facts, the explanation of the 
pathogenesis of diverticula of the appendix begins to unfold itself In not all 
the cases are the mechanics of production the same, and we can distinguish at 
least two types — 

1 A hernial protrusion of the mucous membrane through a gap in the muscu- 
lature, occasioned in most cases by the passage of a blood-vessel, and m some as 
a result of local degeneration of the muscle 

2 Distension of sacculations in the mucosa, with subsequent thinning from 
atrophy of the muscularis covering them 

The first type may arise purely as a result of partial obstrucaon to the lumen 
Specimen 2 is an excellent example of hernial diverticulum as the result of obstruc- 
tion The second type — sacculation of the mucous membrane — is a more intricate 
process, and is indirectly due to spasm of the muscularis, with tortuosity and 
migration of the lumen {Specimens 4 to 8, and 3) Subsequently, in these cases, 
obstrucDve effects are produced, so that the mucous membrane may be forced 
into gaps m the musculature Thus diverticula of the appendix may be due to 
one of two exciting causes (i) Passive distension , (2) Irregular muscular action 
The predisposing causes are (i) The presence of gaps m the muscular coat 
through which the vessels enter , and (2) Weakening of the muscular coat as the 
result of chronic inflammation 

In both the cases diagnosed radiologically the whole colon is also affected 
That there is no obstruction to the appendix acting as a cause of pressure within 
the lumen is proved by the entry of banum The formation of the diverticula in 
both the colon and the appendix is undoubtedly due to the same factors, and the 
knowledge gamed of the myogemc origin of diverticula of the appendix is a further 
link in the chain of evidence that the author has brought forward to substantiate 
the thesis that hernial diverticula of the ahmentary tract owe their origin to irregular 
contraction of the muscularis {see Bibliography, p 107) 

THE LITERATURE 

Pack and Scharnagel describe a case with thirty-six diverticula, and concluded 
that these resulted from an exudative inflammation which caused disorgamzation 
of the muscle coat Wilkie describes two cases associated with obstructive carci- 
noma of the appendix In one of these perforation occurred through a diver- 
ticulum Chase thinks the gap in the musculature — which he calls “ hiatus 
muscularis ” — may occur fiom the passage of smaller vessels and lymphatics or 
be an interval occupied solely by areolar tissue or fat He recogmzes two types 
simple herniation of the mucous membrane through a gap, and diverticula due to 
chronic inflammation The article of MacCarty and McGrath has already been 
referred to Stout has shown by experiment upon the living dog that if a gap be 
made m the muscular wall of the appendix, the mucosa and submucosa are pro- 
truded In one such experiment he excised a portion of the serous coat and 
muscular coat measuring 6 mm by 8 mm The appendix contracted both in 
diameter and length and became very hard, and the mucous membrane was forced 
through the gap to form a prominence 4 mm in height When the muscle coat 
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relaxed again the mucous membrane pouch became smaller, but did not disappear 
completely Moderate hydrostatic distension made the diverticulum stand out 
more clearly as a smooth rounded hemisphere When the hydrostatic pressure 
was increased further, the coats of the appendix slowly thinned from stretching, 
and the gap in the muscularis became wider The diverticulum grew steadily 
less until It disappeared entirely Such an effect is produced by the internal 
pressure overcoming the force of muscular contraction 

From this and similar experiments Stout concluded that diverticula may be 
produced both by muscular action and by increased intraluminal pressure 
These viev/s correspond with the deductions made from the author’s senes 
of pathological specimens 


DIAGNOSIS AND TREATMENT 

There are no symptoms directly referable to the presence of diverticula, so 
that It is not possible to diagnose the condipon prior to operation Only 



Fig 87— Case 209 Dnerticula of the appendix, demonstrated rad.ologicalls 
were also present m the colon (Dr Graham-Hodgson ) 


Diverticula 


very rarel}, 
examination 


desenbed, do diverticula show up on X-rav 
The appearance of one of the cases is illustrated by a skiagram 
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of 0 barium meal taken thirty-six hours after ingestion (Ftg 87) The treatment 
IS appendicectomy 


UNUSUAL FORMS AND PSEUDO-DIVERTICULA 

Ftg 88 illustrates an appendix m which there is a narrowing of the lumen 
J in from the tip The appendix is otherwise normal The distal pocket is some- 
what distended and its wall a little thickened The case cannot be regarded as 
a. diverticulum in the true sense of the word Theic is no ‘ turning aside ’ {Case 
208) 

The illustration in Fig 89 was copied directly from an article by Herb The 
excuse offered for making such a copy is that words could not readily convey the 



Fig 88 ■ — A pseudo diver- 
ticulum of the appendix The 
distal part of the lumen is shut 
off by a transverse band (Mirr 
BarcIavSmith ) 



remarkable condition which is pictured The enormous swelling arising from the 
convex surface of the appendix is 9 in m circumferenccj and communicates with 
the lumen of the latter by a circular opening i in wide The lumen of the 
appendix is obstructed at the proximal end The sac was filled with jelly-like 
substance Its wall consists of mucosa and fibrous tissue only, there being no 
muscle and no mucous membrane The muscularis of the appendix ends 
abruptly at the margin of the sac This, though unquestionably a type of 
diverticulum, belongs to the little understood condition desciibed as mucocele of 
the appendix 
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My thanks are due to the Council of the Royal College of Surgeons for 
permission to publish this section of the Jacksonian Prize Essay for 1932 
I wish also to thank my colleagues on the staff of King’s College 
Hospital for permission to use cases operated upon by them^ and Miss Mary 
Barclay-Smith and Mr S Steward, who are responsible for the majority of 
the illustrations 
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ACUTE ENTERIC INTUSSUSCEPTION IN AN ADULT 
CAUSED BY A LIPOMA 

WITH A SURVEY OF THE LITERATURE 

By R I POSTON 

HONORARY ASSISTANT SURGEON, OLDHAM ROYAL INPIRMARY 

The case described below warrants publication in that it presents the following 
features (i) It is a case of intussusception in an adult , (2) It is of the pure enteric 
variety, small bowel only being involved, (3) The cause is a benign tumour, a 
submucous lipoma , (4) The specimen {see Fig 90) illustrates the modem view 
of the physics of intussusception , (5) After resection and entero-anastomosis the 
patient made a complete recovery 

CASE REPORT 

T B , aged 52 years, a coal heaver, was admitted to Boundary Park Municipal Hospital, 
Oldham, on Sunday, March 8, 1931, suffering from intestinal obstruction 

History — The patient’s previous medical history was unimportant except for an opera- 
tion for anal fissure m 1928 He gave a history of having been taken ill on the previous 
Thursday with severe cramp-like pains in the abdomen and he went to bed on that day 
He vomited frequently and the pains became worse He had passed neither freces nor flatus 
since the onset of his illness 

On Examination — He looked ill and ‘ toxic ’, and at rmdmght his temperature was 
97'’, the pulse 92, and the respiratory rate 20 The abdomen was distended, tender all 
over, and liver dullness had disappeared There was dullness in both flanks Nothing 
could be felt per rectum and the examining finger was not blood-stained Immediate opera- 
tion was decided upon 

Operation — Under a general anxsthetic a mass could be felt to the right of and below 
the umbilicus The abdomen was opened through a right paramedian incision and a large 
quantity of blood-stained fluid escaped The mass proved to be an intussusception com- 
posed entirely of small intestine The intussuscipiens was gangrenous and covered with 
plastic lymph A very gentle attempt at reduction caused the outer coat to tear badly 
Resection was decided upon, and the whole mass was rapidly removed and a lateral anasto- 
mosis made between two convenient loops of small intestine The abdomen was then 
swabbed out As the patient showed signs of collapse no attempt was made to close the 
abdomen in layers, six silkworm gut through-and-through sutures only being used The 
usual measures were employed in the immediate after-treatment 

Subsequent Progress — The patient was very ill for some days, severe incontinence 
being the most striking feature Anti-gas-gangrene serum was given daily for a week The 
incontinence gradually subsided and the wound broke down and discharged in several places, 
but at the end of a week the patient began to improve, the wound commenced to heal, and 
the bowels became normal in action 

He was discharged from the hospital soundly healed, feeling well and able to walk, six 
weeks after admission He is now engaged m his former occupation as a coal heaver and 
feels perfectly well 

Pathological Report (Fig 90) —The tumour projecting into the lumen of the small 
intestine has a nodular surface It is attached by a pedicle of fibrous tissue and is enclosed 
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in a fibrous capsule On section it is pale yellow in colour and firm in consistence It is 
roughly spherical in form and about 2 cm m diameter The mesentery is inflamed and 
there are definite signs of peritonitis Histologically the tumour is a pure lipoma, staining 
uniformly with Sudan III 



f 

Fig 90 — A. pottioti ot the mtussuscipiens is not distinctly shown in the photograph As indicated 
in the report of the case, the receiving layer was gangrenous and tore on an attempt at reduction, and 
whilst in the preserving fluid the torn and gangrenous portion curled away behind the plane of section 


INTUSSUSCEPTION IN ADULTS 

To those associated with large teaching and children’s hospitals intussuscep- 
tion IS fairly common, yet taking the ordmary incidence of the condition m relation 
to the population it is rare The writer is acquainted with a very able general 
practitioner who never even saw a suspicious case in twenty-five years’ practice 
During the last decade there have been 27 cases (one of which recurred) 
operated upon at the Oldham Royal Infirmary, 10 cases at the Boundary Park 
Municipal Hospital, and i at a local nursing home — a total of 38 cases in ten years 
amongst a population of about a quarter of a million served by these institutions 
Of these cases, only one, the writer’s, was an adult 

Choyce* states that not more than 12 per cent of all cases of intussusception 
occur in patients over 10 years old Glover,^^ in reporting a case of enteric intus- 
susception in a man of 47 with no indication as to cause, comments on the rarity 
The majority of cases of invagination in adults appear to be due to a growth 
of a benign character Muller-® describes one as due to a mucous papiUoma 
Davies® and Dewis® describe cases due to fibroma, and Somerville-Large®® one 
due to a polypus As a malignant cause Morrison®“ has recorded a case due to a 
lymphosarcoma Lenner’-® and Mclver®® have each described cases due to Meckel’s 
diverticula Ruppaner®® quotes a very unusual one following gastro-enterostomy 
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Mesnager-- notes a case apparently due to a fall, and refers to a similar case recorded 
by Kopp Mooro^^ describes two cases occurring in Mohammedans during a fast, 
and points out that excessive hunger associated with the anticipation of a meal can 
excite abnormal peristalsis A case due to a tuberculous intestine in a boy of i6 
has been recorded by Sussig,'” whilst Thorleifson'*® has described a case of intus- 
susception of the )e)unum where no cause could be found at autopsy 


LIPOMATA OF THE GASTRO-INTESTINAL TRACT 

There is much overlapping in the literature connected with this subject 
Previously reported cases have been overlooked by some writers, so an attempt is 
made below to collect and correlate reports from all sources Using as a basis the 
paper by Comfort,'* the writer was able to trace the following — 


Comfort, own and collected cases 96 

Mirolli,"^ cases not included above 103 

Stettin, cases not included above 14 

White and Judd,'" cases not included above 13 

Writer’s case and other cases not included above 16 

Total 242 


The cases found by the writer are reported by Bailey,^ the British Journal 
OF Surgery Supplement,- Brandes,® Forni,^® Farr,® Horsley,^® McCloskcy,^® 
Matry,®^ Neumann,®’ Oughterson and Cheever,®* Polya’’® (two cases). Rouse and 
Mekie,®^ and Stewart and Illick’’® (two cases) 

The anatomical distribution of the tumours was as follows — 


Stomach 

27 

Sigmoid colon 

21 

Duodenum 

18 

Rectum 

II 

Small intestine 

64 

Mesentery 

I 

Ileocaical region 

10 

Incomplete accounts 

II 

Cxcum 

20 


— 

Colon 

59 

Total 

242 


Intussusception is reported to have occurred in 80 cases in the following 
sites — 


Small intestine 

34 

Sigmoid colon 

10 

Ileocxcal region 

5 

Uncertain 

5 

Cxcum 

6 


— 

Colon 

20 

Total 

80 


It will be seen therefore that not only is lipoma of the gastro-intestmal tract 
an uncommon condition, but also that enteric intussusception due to this benign 
new growth is very rare 


MECHANICS OF INTUSSUSCEPTION 

Our surgical forefathers cannot be blamed for the unwieldy name given to 
this condition A ‘ reception within ’ warrants some preparation and something 
to receive The writer has been unable to trace any case where a foreign body 
has caused invagination , a foreign body is either passed per rectum or it causes 
perforation or obstruction of the bowel It would appear, then, that it is only 
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when that which is to be received is part of the bowel itself or attached to it 
that actual invagination occurs, and this presumption is borne out not only by 
the physiological but also by the pathological facts 

Starhng^^ describes normal peristalsis as a slowly moving wave, generally at 
about 2 cm a minute, with contraction of the gut above the food mass and relaxa- 
tion below It Illingworth and Dick^« believe that there is considerable evidence 
to show that the underlying cause of intussusception is some derangement of this 
peristaltic mechanism excited in children by errors in diet Such errors are 
notorious between the fourth and seventh month, but it is also pointed out that 
the inhibitory nervous apparatus is developed last and that its action is apt to lag 
behind that of the motor apparatus In infancy, therefore, the inhibiting activities 
of the parasympathetic nerves are functionally weak and the tonicity of the plain 
muscle outweighs, for a time at least, its capacity for relaxation 

Comparing the intussusception of the infant with that of the adult, Hubner^^ 
points out that intestinal disorders in the infant, such as colitis, seem to have no 
great influence, as nearly all cases occur in infants in good health A terrain 
maladif is not necessary as a background He quotes Withner, who noted that 
a tumour was found in only 2 cases out of 200 infants suffering from intussusception 
Hubner believes that if a peristaltic wave starts at a given point it is accompanied 
always by an inhibition m the segment below this point This lower segment 
relaxes under the influence of a stimulus brought upon the given point, whilst above 
the point there is a reinforcement of the contraction With a normal intestinal 
content only a minimum muscular effort is required, contraction following upon 
dilatation, and so on If, however, from some cause the ring of contraction 
becomes fixed and immobile, one can conceive that this fixed and immobile part 
of the intestine can penetrate into the dilated portion below it and so form the 
beginning of the invagination Nothnagel is quoted as having actually produced 
invagination by electric stimulation of the bowel itself Therefore “the agent 
provocateur of the exaggerated peristalsis on the one hand is, on the other, the 
fixing agent ” 

Dewis® noted that while the tumour is usually situated near the apex of the 
invaginated mass, it is occasionally attached to other portions of the mass It is 
pointed out by WardilP® that when a polyp of bowel is associated with an intus- 
susception there is a definite relationship of cause and effect He has found that 
specimens show that tumours may occupy a position some considerable distance 
proximal to the apex although still included m the intussusception (This impor- 
tant point is very well illustrated m the writer’s own case ) Mere traction on the 
polypus by intestinal movements does not account for the commencement of the 
invagination The tumour lies within the intestinal lumen and so acts as a foreign 
body which produces spasmodic contraction of the gut around it with inhibition 
of the gut immediately distal to it “ The conditions are now favourable for that 
act of peristaltic gymnastics whereby the contracted part is induced to shp into 
the dilated portion ” Here is the whole physiological and pathological explanation 
m a nutshell 

Discussing the problem at a later date, lason and Filberbaum*'* go into the 
causes of intussusception in adults Accepting Wardill’s theory, they state that 
other causes may be (i) Passive, due to the mere weight and pull of the tumour , 
(2) Active, owing to the violent peristalsis due to the normal reaction to a foreign 
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body in the lumen , (3) Perverted muscle action due to the presence of a tumour , 
and (4) Paralysis of the bowel itself 

Ibos and Legrand-Desmons/® in discussing a case of retrograde intussuscep- 
tion of the small intestine, are of the opinion that their case proves that a patho- 
logical antiperistalsis can occur in the intestine 


DIAGNOSIS 

The diagnosis of a benign new growth in the alimentary canal must always 
be a matter of difficulty, and usually its presence is not suspected until a laparo- 
tomy IS performed for some condition of which it may or may not be the cause 
Pollosson and Rougemont"® have described a syndrome which is worth quoting 
as It offers a fairly definite clinical picture The patient has several attacks of 
abdominal pain of such severity that he remembers each attack He suffers from 
borborygmi and the colicky pains come on at regular intervals There is complete 
abdominal relaxation with no distension and no rigidity The pulse and tempera- 
ture remain normal If a tumour is felt at this stage, appendicitis or a similar 
inflammatory condition can be ruled out, as such conditions cannot form a swelling 
m a few hours Examination of the urine may help to exclude renal colic These 
writers emphasize the importance of abdominal palpation under an anaisthetic 
(This proved of value in the writer’s own case ) With the onset of haemorrhage, 
obstruction, or intussusception the symptoms due to these conditions will appear 

In this connection WardilF® stresses the point that when operating for intus- 
susception, particularly in subjects over the age of 2 years, a careful examination 
should be made of the ptoximal healthy bowel (the italics are mine) for possible 
new growth Hubner^® makes a similar observation, but states that m all cases 
where an intestinal tumour was noted, an acute intussusception was the first sign 
of Its existence lason and Filberbaum^ ' point out that the appearance of blood 
per rectum is less frequent in the intussusception of adults than m that of children, 
and if present points to torsion or ulceration of the tumour (It will be noted 
that the examining finger showed no blood in the writer’s case ) The probable 
explanation of this is that when the invagination is high up coagulation takes place 

Before passing from the consideration of the diagnosis of benign intestinal 
tumours it is well to remember that these tumours are often discovered during the 
so-called ‘ cancer age ’ 


TREATMENT 

In the treatment of intussusception Leclerc^’ recommends attempts at dis- 
mvagmation in the first place, and, if this fails, resection either of the invagmated 
cylinder of gut or of the whole of the affected bowel with entero-anastomosis In 
desperate cases the formation of an artificial anus or ‘ exteriorization ’ of the 
affected gut with ‘ fistuhzation ’ is urged Delore and de Girardier’ believe that 
resection of the ‘ black pudding ’ through the receiving layer is often enough 
Finally, Oughterson and Cheever^® strongly advocate that every tumour of the 
intestinal tract, especially if it projects into the intestinal lumen, should be removed 
no matter how benign the character, unless there is some definite contra-indication, 
since It always carries with it the threat of intussusception 
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SUMMARY 

1 A case is described of acute enteric intussusception m a man aged 52 years 

2 The cause of the intussusception was a submucous lipoma 

3 A search of the literature has shown that there are on record 242 cases of 
lipomata of the gastro-intestinal tract , 64 of these occurred in the small intestine 

4 Eighty cases of intussusception have been descnbed as being due to lipo- 
mata, 34 being enteric m variety 

5 The case under consideration illustrates the modern theories of the 
mechamcs of intussusception These theories indicate that the tumour is not 
necessarily at the apex of the invagination 

6 Such a tumour is usually not discovered until it causes symptoms or until 
a laparotomy is performed for some condition of which it may or may not be the 
cause 

7 The treatment of intussusception due to a tumour is along the usual surgical 
lines, but search for a tumour especially in the proximal gut should be made in 
all cases of intussusception occurring after infancy, and, conversely, all bemgn 
tumours of the alimentary canal should be removed as being potential causes of 
intussusception 

I am grateful to Dr R P Parker and Dr R A Jackson for perrmssion to 
to publish this case, and to Dr Raymond Whitehead for the great care he has taken 
in preparing, mountmg, and photographing the specimen 
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CYSTS OF THE EXTERNAL CARTILAGE OF THE KNEE 
WITH EROSION OF THE HEAD OF THE TIBIA 

By H A T FAIRBANK 

SENIOR ORTHOP/EDIC SURGEON, KING’S COLLEGE HOSPITAL 

AND ERIC I LLOYD 

ORTHOPEDIC SURGEON, ROYAL NORTHERN HOSPITAL 

The two following cases appear worthy of record — 

Case I — Mr R , aged 49 Referred by Dr Roberts, of Farnham, in February, 
1930, for trouble in the left knee 

History — Symptoms dated from a football injury in 1903, after which the 
knee swelled The knee was weak for years and liable to go inwards and to give 



Fig 91 ^~Case 1 Cyst of the external car- Fig 92 — Cose 1 Cyst of the external cartilage 
Ullage of the knee eroding the head of the tibia knee (Natural size ) 

ot a man aged 49 


sharp twinges of pain on the inner side , never locked It eventually got well and 
remained well for many years The patient was able to play tennis but dared not 
jump In 1925 he began to have pain on the outer side of the knee, the pain 
extending upwards and downwards on the outer side of the leg There was a 
tender spot, and later a swelling appeared The swelling is always present, but 
varies in size Every six or eight weeks it gets worse, more swollen, and more 
tender Increase of symptoms definitely due to excessive walking When bad. 



ii6 THE BRITISH JOURNAL OF SURGERY 


knee aches at night It is stiff after sitting for long The patient’s doctor burst 
the swelling by firm pressure last year, and this relieved the patient at once 
On Examination — There was a typical elastic swelling, slightly tender, 
beneath and just in front of the external lateral ligament Definite lipping of the 
bones X-rays showed definite osteo-arthritic changes with a punched-out notch 
immediately below the outer margin of the tibia, between this and the head of 
the fibula {Fig 91) 

Operation (March 28, 1930 — H A T F ) — An unusually large multilocular 
cyst of the external cartilage was removed together with rather more than the 
anterior half of the external semilunar cartilage There was a deep groove in the 
tibia from which the cystic mass was shelled, leaving bare bone, at the site shown 
in the X-ray The groove was quite smooth and obviously due to pressure 
Pathological Report — Examination of mass removed {Fig 92) showed the 
mass of cysts extending right to the anterior extremity of the cartilage as well as 
beyond the line of the external lateral ligament The centre of the tumour was 
bright yellow, with a fibrous network m it The rest showed the usual fibrocystic 
appearance The semilunar cartilage was split horizontally throughout its length 
Microscopical section confirmed the diagnosis 

Subsequent History — A recent report states that there has been no recurrence 
of the sweUing or symptoms 



Fiq 93 — Case 2 Cyst of the eMernal cartilage of the knee eroding the head of the tibia of 
a man aged 36 There is also an old stellate fracture of the patella 


Case 2 —Mr W M , aged 36, had been troubled by his right knee for fifteen 
years and a swelling had been noticed for ten years He attributed his symptoms 
to a fall which was followed six months later by a kick The swelling was on the 
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outer side of the joint and was as large as a bantam’s egg He complained that 
It kept liim awake at mght X-ray {Fig 93) showed erosion of the outer tuberosity 
of the light tibia and an old stellate fracture of the patella 

Operation (May 25, 1932) — At the Royal Northern Hospital (E I LI ) On 
incising the capsule a cystic mass was found to arise from the external semilunar 
cartilage It measured 2I m m an antero-posterior direction and was i m wide 


Upward prolongation 
of cystic mass 


External cartilage 

Portion of cystic mass 
which has eroded the 
tibia 


Eroded area of tibia 



\ 




Inner border of ex- 
ternal cartilage 


Fig 94 — Case 2 Man aged 36 Composite drawing from X-ray and operative specimen 
The tibia is seen from in front, and the external cartilage and cystic mass are shown as if lifted 
from the position which they occupied 


From Its upper pole arose a process 2 m long which passed upwards in the sub- 
capsular tissue The lower part of this large cyst had eroded the tibia and 
occupied a cavity in this bone J m deep and 1} in long The mass was removed 
With four-fifths of the external semilunar cartilage 

Mr Charles Keogh, F R C S , has kindly made a composite sketch from the 
A-ray and the cyst removed at operation This cleaily shows the relationship of 
me various parts {Fig 94) The cyst was multilocular and contained gelatinous 

^terial A microphotograph shows the usual appearances of such specimens 
\Ptg 95) 
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Subsequent History — Eight months after operation the X-ray still showed 
the punched-out area m the outer tuberosity of the tibia, but the pauent wrote 
recently that he is back at his old work as a French polisher and that the knee is 



Fta 95 — Case 2 Microphotograph of section On the left of the field is a small 
cyst in the fibro-cartilage It contains degenerate material and there is not a complete lining 
membrane ( x 40 ) 

“ no disabihty except for a slight limp ” Eight months later (i e , a year and 
eight months after operation), he was walking normally and standing all day at 
his work 


SUMMARY 

Two examples of cyst of the external cartilage of the knee-joint are described 
m which pressure of the cyst had produced changes in the outer tuberosity of the 
tibia which were obvious in the X-ray Both cysts were unusually large one had 
been present for nearly five years and the other for ten years 
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ADOLESCENT KYPHOSIS 

By J M EDELSTEIN, Johannesburg 

The general sub)ect of kyphosis, apart from the well-recogmzed type following 
upon tuberculous infection of the vertebral column, is one which has received 
insufficient attention. Though such special types as rachitic round-back of small 
children, the round-back of semlity, and the kyphosis which is sometimes a con- 
sequence of chrome ankylosmg inflammation of the column have been known for 
many years, inadequate recogmtion has been given to that antero-posterior curva- 
ture of the spine which occurs in adolescence and which is a definite chmeal and 
pathological entity Some such cases must in the past have been regarded as 
those of healed Pott’s disease, and others as the consequence of the relaxed round- 
back of school children, which cases were m turn vaguely ascribed to postural 
causes, to prolonged sitting at desks, etc The spinal deformity that is here dealt 
with occurs in otherwise apparently healthy young boys and occasionally in girls, 
has no relation as far as we know to Pott’s disease, and, resulting as it does m a 
fixed deformity of the column, is quite distinct from the round-back which is an 
error of posture and which can be corrected by the patient’s efforts 

It is a remarkable fact that while American and Continental literature abounds 
in references to this sub)ect, it is impossible to find a description of it in the British 
medical literature apart from a casual few lines m one or two surgical text-books 
Scheuermann,’^ of Copenhagen, in 1921 gave a full account of the condition 
and made suggestions as to its etiology It was he who first drew attention to the 
sigmficance of the epiphyses above and below the bodies of the vertebrae, and 
named the disease ‘ osteochondritis deformans juvenihs dorsi ’, though the lesion 
IS now usually referred to as ‘ Scheuermann’s disease ’ He suggested that under 
certain circumstances changes occur in the epiphysial zone somewhat analogous to 
those which occur at the upper epiphysis of the femur m Legg-Perthes’ disease, 
at the tibial apophysis in Schlatter’s disease, etc 

The subject of adolescent kyphosis is of considerable importance Not only 
IS the condition disfiguring and in some cases disablmg, but its differentiation from 
other forms of kyphosis, especially from that due to tuberculous disease, is obviously 
desirable Furthermore, there is reason to beheve that, were the condition better 
known and recognized in its early stages, appropriate therapeutic measures might 
be expected not only to stay the course of the disease, but to obviate the onset and 
progress of the serious deformity which is its consequence 

CLINICAL MANIFESTATIONS 

There is a striking difference in the mcidence as between boys and girls Of 
the 8 patients whose cases are here recorded, only i is a girl Scheuermann’s^ cases 
showed a preponderance of 88^ per cent m males Alau" described 13 cases, 3 of 
which were girls Boerema,^ describmg 30 cases, mcludes only i female 
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It IS unfortunate that most of the cases present themselves for treatment when 
some, if not great, defornuty already exists The subject is usually an apparently 
healthy boy of between 12 and 17 years Pain in the back is not a universal 
symptom, though some aching on exertion is usually complained of, and occasion- 
ally there is a good deal of pain Very often, however, the first thing to draw 
attention to the condition is a deformity of great or less degree which the patient’s 
parents or friends are usually the first to notice, the patient himself being as a rule 
unaware of the fact that he is assuming a curvature of the back, because from the 
front nothing abnormal may be seen The curvature is almost always m the dorsal 
region of the spine, though some authors'*’ ® have described a lumbar spine involve- 
ment analogous to that m the thoracic region The musculature of the back is 
uniformly excellent and the general health surprisingly good 

The curvature of the column is evident enough on examination {see Figs too, 
loi), and in addition to the kyphos there is sometimes a slight scoliosis The back 
as a whole shows very little or no rigiditv on active movement and the patient can 
move about freely, but the region of the kyphos is completely fixed and can be neither 
actively nor passively corrected , even by suspension and the use of the whole 
weight of the body one cannot noticeably dimmish the kyphos, demonstrating that 
the deformity is a permanent one The kyphos is not sharp, but gradually rounded 
and smooth, and is as a rule most prominent m the vicinity of the 7th to the loth 
dorsal vertebra The ribs on each side are splayed out so that the thoracic cage 
acquires a dome-hke character Lumbar lordosis of more or less degree is often 
present to compensate for the curvature above 

In the vertebra constituting the curved portion of the spine characteristic 
changes are to be seen on radiological examination The radiographic appear- 
ances vary according to the stage of the disease, and as the interpretation of these 
appearances is bound up with the question of the normal ossificauon of the vertebral 
column, a brief consideration of the latter subject is necessary before the changes 
which follow upon the onset of the disease are discussed 

NORMAL OSSIFICATION OF THE VERTEBRiE AND ITS 
RADIOGRAPHIC FEATURES 

At the loth week of embryonic life three centres appear, one in each lateral 
arch and one in the centre of the cartilaginous body which is to form a vertebra 
After the 6th year there is a period of quiescence of ossification 

The second period of more active growth in the adolescent stage finds its 
anatomical expression m the appearance of new centres of ossification, and at about 
the time of puberty newly acquired shadows are to be seen in the radiological 
picture of a normal spine Above and below each body — first m the lower dorsal 
region and then extending up and down the column — there appear small triangular 
shadows m close proximity to their antero-superior and antero-mferior corners 
From these triangular formations thin linear shadows extend backwards to become 
slightly broadened out again posteriorly {Figs 96, 97) These appearances are 
those of the epiphysial plates — rings which are thickened peripherally and thin 
centrally Before the appearance of the epiphyses the upper and lower surfaces 
of the body are convex , the plates are biconcave, and between them and the body 
are the transparent epiphysial cartilages With this normal state of affairs the 
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intervertebral spaces are of course clear and the vertebral bodies are sharp and 
distinct in outline It is only in a lateral view of the spine that the epiphyses are 
clearly seen, for in an antero-postenor view they are overshadowed by the articu- 
lating processes, etc 



These vertebral body epiphyses have 
been known for a long tune, but their sig- 
nificance has not always been apparent, and 
as recently as 1920 the small tnangular 
pieces at the anterior margins of the body 
were referred to in an important pubhcation® 
as tuberculous sequestra 



Fig 96 — X-ray photograph of the spme 
of a boy of 15 illustrating the normal appear- 
ances of the epiphysial plates above and below 
the vertebral bodiesj as seen in lateral view 


Fig 97 — Diagrammatic representation of a 
normal spine at the age of 15, showing the epiphy- 
sial plates 


Date of Appearance of the Epiphyses. — The question of the date of 
the first appearance of these epiphyses is an important one and has been the subject 
of considerable debate Gray’ gives the age as i6 years Scheuermann^ says that 
14 to 15 IS the age of their first appearance Mau- observes a diiference in age 
of appearance according to sex, and gives the age for girls as 13 to 14 and for boys 
as 15 years Personally, I have seen such epiphyses, or at any rate traces of such 
epiphysial formations, in skiagrams of several normal spines at as early an age as 
12 to 13 years This practically corresponds to the observations of Buchman,® 
who noted such epiphyses in spines of subjects as young as iii years There 
seems to be an individual variabihty, but I beheve that some evidence of the newly 
developing centres can be observed in good X-ray negatives of most children of 
about 12 years of age 

Union of the Epiphyses with the Body. — The epiphyses umte with the 
vertebral bodies between the ages of 22 and 24 years, first m the cervical region, 
and last m the lumbar, and up to the latter age some sign of their partial or complete 
separation from the bodies is usually observed 

Function of the Epiphyses — It is usually assumed that the epiphysial 
plates contribute to the growth m height and form of the vertebral body Schmorl,® 
however, from his extensive studies of the development of the spmal column, has 
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denied that these are in fact growth epiphyses — a point of view which he utilizes 
in expounding an entirely different conception of the etiology of the disease from 
that which is usually accepted and to which further reference will be made 

RADIOGRAPHIC CHANGES IN ADOLESCENT KYPHOSIS 

Having discussed the ossification and the corresponding radiographic appear- 
ances of the normal spine at about the age of puberty, we may proceed to a 
consideration of the radiographic aspects of the affection The pathological changes 
necessarily vary with the stage at which involvement of the spine is seen These 
changes can be observed very clearly in a lateral view, and, when taken in the early 
phases of the disease, such an X-ray picture shows the epiphysial plates — especially 
anteriorly — rarefied, irregular, with their outlines frayed, and not sharp and 
triangular as is normal The adjacent vertebral bodies show indistincmess of 
outline above and below, suggesting some abnormal process at the line of growth 
{Figs 98, 99) This process is more marked anteriorlv than posteriorly, with the 
result that the anterior surfaces of the vertebrte become shorter than the posterior, 

and even m the early stages some wedge-shaped deforma- 
tion of the bodies is seen The intervertebral spaces 
between the plates are no longer clear but cloudy and 
usually dimimshed m width 

At a further stage there may appear actual fragmenta- 
tion of the epiphysial plates with varying densities of the 
fragments An appearance as of a ‘ field of rums * is often 
seen, and it is difficult to decide whether these are derived 
from the body or from the bony epiphysis {see Fig 99) 
The ‘ remains ’ appear as though pressed into the bodies, 
the latter showing more or less atrophy, especially at the 
apex of the kyphos 

The defornung and destroying phases may proceed 
very rapidly As a rule, however, the process is of a very 
gradual nature and takes many years, during which time 
the deformity becomes progressively worse As the disease runs its course, more 
distinctness becomes evident in the epiphysial plates, and they may even show 
a density above the normal This is the reparative stage, which sets m gradually 
during the years in which the epiphysial line normally consolidates There is a 
return of differentiation of the body outhnes and their irregular contours become 
sharper and clearer The onset of the third stage varies within fairly wide limits, 
which correspond to the variability of fusion time of the epiphyses, and, as in 
normal fusion, repair commences at the anterior parts of the body With the 
conclusion of the growing age, the process of ossification being completed, the 
progress of the deformity is checked, but the wedging remains permanently, and, 
in the final adult picture of a case of adolescent kyphos, a dense appearance of the 
superior and inferior surfaces of the wedge-shaped bodies becomes evident 

The anterior corners of the affected bodies often take on a spur-like shape 
in the later stages — even one of my early cases showed this — and an appearance 
as of buttressing and bridging of the spondyhtis deformans type becomes, in many 
cases, radiologically evident m the course of years 



Fig 98 — Diagrammatic 
representation oi radiographic 
•changes seen in an early case 
of adolescent kyphosis {see 
Case 1) 
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The appearances above described are usually confined to two, three, or four 
vertebra, most often the 7th to loth dorsal being afiected The final deformation 
of the vertebral bodies varies with the severity of the initial process, and so 
gradations are seen of shght, medium, and severe wedgmg of the affected vertebrae, 
with correspondmg degrees of spinal curvature 

Radiographically, the disease can therefore be traced from its beg inning s m 
the years of puberty, continuing through the whole adolescent period, and only 
terminating at the time of cessation of normal growth 


CASE REPORTS 

Case I — F C B , schoolgirl, aged 14 For the past four months she had complamed 
of some backache The mother had noticed the child becoming increasingly round- 
shouldered during the last six months 

On Examination — Patient in robust health , more than the average height for her age 
The back shows moderate kyphos in the lower thoracic region, there is slight tenderness 
on pressure over the spinous processes of yth, 8th, and 9th dorsal vertebrae , no rigidity of 
the spine as a whole, but hyperflexion and hyper- 
extension give rise to a little pain , musculature of 
back good Nothing unusual in the past history, 
internal organs normal, kyphos is partially cor- 
rected on suspension 

Radiological Examination (Fig 99) — Shows 
three dorsal vertebra affected by a process t3fpical 
of the earher stages of the disease This is best 
seen between the 8th and 9th, and 9th and loth 
vertebrae Here, in contrast to the clarity of the 
epiphysial plates of the vertebra above, there is 
seen a hazy outline of the epiphyses and a blurring 
of the intervertebral spaces The outhnes of the 
inferior borders of the 8th, 9th, and loth vertebra 
are irregular, whilst in the inferior border of the 
9th there appears to be a loss of substance, a 
small irregular piece remaimng, however, which 
seems to belong to the vertebral body but is separ- 
ated from It by a clear space The 8th, 9th, and 
loth vertebra are already slightly but definitely 
wedge-shaped, and, what is very remarkable in a 
case of such short duration, the loth vertebra 
appears saddle-shaped anteriorly with the antero- 
superior margin presenting a spur-hke formation 

Case 2 — J M , schoolboy, aged 14 Healthy, 
athletic, perfectly straight, until very severe attack 
of bronchopneumonia , after two months was dis- 
charged fully recovered, except for curvature of 
back nouced by nurses when he first got up , had 
never complained of pain in his back Was treated 
by massage and exercises, but eventually was sent 
for investigation because Pott’s disease was sus- 
pected, the deformity having become progressively worse Complains now of backache on 
exertion 

On Examination —Pauent is well-built but for marked curvature of the thoracic some 
which embraces a higher level than usual, the curve appears to commence about the Ath 
dorsal vertebra, sloping gradually to us greatest prominence at the level of the 7th 8hnuldtrc 
drooping, chest very flat anteriorly (Fig 100), scapula: v er> prominent , slight deviation 



Fig 99 — Case 1 X-rayillustraune char- 
actenstic appearances of an earlj case Note 
“jementation of the epiphjses Those of 
the 7th vertebra are unaffected, but the appear- 
ances at Its lower border suggest the possible 
presence of nuclear hernia 
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evammation revealed a spinal curvature^ and, Pott’s disease being suspected, he was sent to 
Switzerland for si\ months , has been wearing a spinal support since his return Still com- 
plains of occasional ache in the right side of the chest, especially when he leans back , no 
pain in the back except when he tries to straighten himself or walks much without his spinal 
support 

On Examination — Patient robust, height 6 ft Generalized dorsal curvature with 
maximum convexity at 8th and 9th vertebrm, slight scoliosis to left, most marked at 5th 
and 6th dorsal vertebrte, with slight compensatory curves to the right above and below 
Front of chest not flattened , chest expansion good , musculature of back excellent , no 
limitation of movement 



Fig 102 — Case 3 X-ray illustrating early stage 
epiphyses are practically invisible and bodj margins 
irregular 


Fig 103 — Case 4 X-ray 
The illustrating involvement of five 

very vertebra; with great deformation 

of their bodies and fragmentation 
of their epiphyses 


Radiological Exammatton (Fig 103) — As many as five vertebrm are seen to be affected, 
VIZ , 6th to loth dorsal There are marked irregularities and variations in density at the 
superior and inferior surfaces of these vertebrae, especially of the 6th and yth Considerable 
fragmentation of the epiphyses is evident The intervertebral spaces between the 6th and 
7th, and yth and 8th vertebra are greatly diminished, and the corresponding bodies show 
much deformation 

Case 5 — ^T H S , male, chemist’s assistant, aged 17 Left school and started work 
at age of 14^ Friends commented on his becoming round-shouldered, and since then has 
been getting gradually worse , has never felt pain or the slightest discomfort , no past 
illnesses except bronchitis in infancy , no history of injury 

On Examination — Patient is rather thin, but otherwise of good build , height 5 ft 6 in 
A gradual extensive curvature in the thoracic region with its greatest prominence at 8th and 
9th dorsal vertebra: , thorax dome-shaped , scapula with lateral and posterior parts of 
thoracic cage projected prominentlv backwards Musculature of back extremely well 
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developed ^ some lumbar lordosis present , flexion and side-to-side movement normal no 
muscle spasm , hyperextension at the lumbar spine easily performed Region of kypbos 
completely immobile and resists all attempts at correction 

Radiological E'cammation {Fig 104) — ^The epiphysial plates above and below each vertebral 
body are clear and triangular in the upper part of picture, but those between the 7th and 8th, 
and especially between the 8th and 9th, show blurring of their shadows The plates appear 
to be compressed and flattened out The interval between the 9th and loth thoracic vertebra 
IS of interest because while no epiphyses can be seen here, the whole of the upper margin of 
the loth shows serration The 7th and 8th bodies are wedge-shaped 



Fig 104 — Case 5 lUustratmc 
contrast between normal and affected 
epiphyses, the latter showing increasing 
degree of involvement from above down- 
wards 



I IG 105 — Case 6 X-ray illustrating 
marked wedge formation of vertebra and 
spur like appearances at anterior margins 


Case 6 — H M , shoemaker, aged 19 Since the age of 14 he was often upbraided 
by his schoolmaster for not standing upright Found it impossible to hold himself erect 
for more than an hour, and gradually became more and more round-shouldered Never 
had pam, but sought advice only in view of his ungainly appearance , not handicapped in 
any wav, plays football and other games without difficulty 

On Examination — ^Excellent physique, height 6 ft Marked rounded kyphos, with 
whole thorax domed backwards and prominence of 7th, Sth, and pth dorsal vertebra , marked 
lordosis , also pronounced forward position of upper dorsal and cervical vertebra , move- 
ments normal except flexion, which, though good, does not enable him to touch his toes 
Radiological Examination {Fig 105) — Shows considerable wedging of the Sth, 9th, and 
loth thoracic vertebrse, the superior and inferior margins of which present an appearance 
as though the epiphyses, misshapen but still visible, had been pressed into the bodies 
anteriorly The upper border of the loth vertebra shows considerable excavation A notable 
feature is the spur-like formation of the vertebral margins anteriorly 

Case 7 — C , bricklayer’s assistant, aged 18 At the age of 14 his father noticed 
that his back was deformed , family doctor made a diagnosis of “ consumption of the 
spine ” , was sent to convalescent home for some months , more recently has undergone 
gymnastic exercises and massage without effect 
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On Examination — Rather thin and anemic, height 4 ft 10 in j has no pain, but is 
much concerned by the deformity Marked kyphos in lower dorsal region, most prominent 
at 7th, 8th, and 9th dorsal vertebra , thoraac cage very prominent on either side , some 
compensatory lordosis , chest expansion poor 
Movements of back remarkably good , can easily 
touch toes , region of deformity quite rigid 

Radiological Examination — Shows considerable 
wedging of the 8th, 9th, and loth dorsal vertebra, 
there is some irregularity and increased density of 
their superior and inferior borders No epiphyses 
are to be seen, and the appearances suggest the 
healed stage of the disease 
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Case 8 — C G , baker’s assistant, aged 24 
Went to doctor a year ago because of pain in the 
back, has never had pain before, nor has he 
worried about his spinal deformity, of which he has 
been aware for the past seven years , has always 
been athletic and has only been hampered in his 
duties recently because of pain 

On E^mination — M uscular and well-built, 
except for moderate curvature in region of 8th, 

9thj and loth dorsal vertebrae Movements shghtly 
hmited , kjfphos is fixed , slight lordosis , some 
tenderness over kyphos , wears spinal support, which 
relieves his pain 

Radiohgical Examination {Fig 106) — Shows 
wedging of 8th, 9th, and loth dorsal vertebrae , their 
margins are reconstituted but for slight irregularities 
and variations in density , the intervertebral spaces 
are diminished , the epiphyses are united , there is no spur-like formation 
present complained of suggests commencing arthritis 


Fig 106 — Case 8 X-ray illustrating 
healed stage, with more or less reconstituted 
vertebra! margins 


The pain at 


ETIOLOGICAL CONSIDERATIONS 

The question of the etiology of adolescent kyphosis, though of the greatesr 
interest, is shrouded in much obscurity 

Is the deformity the consequence of interference with the normal develop- 
ment of those structures responsible for the proper growth in height and shape 
of the vertebrse, 01 is the effect on these structures merely secondary to a kyphotic 
deformity from other causes ? 

Change of structure in the early or florid stage is obviously not simply the 
result of compression, because change of structure can be seen to precede change 
of form Buchman® mentions two cases without spmal deforimty which showed 
a radiographic involvement of the spine similar to other cases with deformity typical 
if the disease — a discovery which convinced him that the epiphysial involvement 
is primary 

Derangement of Epiphysial Development. — From many points of view 
the theory of an interference with the normal development of the epiphysial 
plates as a causauve factor has much m its favour, though what is responsible 
for such interference is far from clear Histological sections from cases of actual 
disease are of course not available, as the condition is non-fatal There can 
be said to be as little agreement as to the cause of this interference m the case 
of the spine as there is regarding the other epiphysial disturbances such as 
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characterize Legg-Perthes’ disease of the hip, Kohler’s disease of the tarsal 
scaphoid, etc 

On the assumption of a defect in epiphysial development being responsible 
for the supervening kyphosis, the latter would further disturb, by pressure, the 
growth which has already been delayed by the original disease A vicious circle 
thus occurs which ceases at the moment when re-calcification supervenes in spite 
of all, and the deviation becomes fixed 

Theory of Infection — There is no clinical justification for believing that 
the condition is an inflammatory lesion brought about by infection Axhausen’s 
suggestion in regard to the etiology of other epiphysial affections — that emboli of 
avirulent organisms interfere with the circulation and cause a necrosis in the 
epiphysial areas — if true at all in such cases, can hardly apply to the spine, as the 
process extends to several vertebrte at the same time It is far-fetched to assume 
that several epiphysial rings should fall victims to an infection at the identical time 

Theory of increased Load and Diminished Capacity — The onset of 
the disease at the age of puberty, and especially m boys, when the body framework 
is called upon to withstand the demands of greater activity at a period of active 
bone generation, suggests the possibility of mechanical strain on such actively 
growing areas as a factor in the etiology Mau- especially stresses the importance 
of mechanical strain on, and diminished capacity of, the actively growing spine 

1 Functional Tiauma — Most writers on the subject emphasize the special 
incidence of the disease in agricultural labourers and in others who are subjected 
to hard manual labour, excessive lifting, etc It is suggested that an increased 
static demand may result m marked changes at the line of growth of those vertebral 
bodies which mechanically are subject to greatest strain, and it is certainly true 
that the 8th, gth, and loth vertebra might be especially vulnerable in that regard, 
since, owing to the normal thoracic convexity, they are situated far behind the line 
of gravity In his most recent article on the subject Scheuermann^® gives it as his 
opinion that “ the ossifying process is affected either by an isolated severe trauma- 
tism or by a series of occasional traumatic lesions There is then a temporary 
overloading which produces in the anterior parts of the vertebrae, where the effect 
of the lesion is greatest, a temporary arrest of ossification ” 

In a senes of experiments on rats whose tails he had kept in a state of extreme 
flexion by stitching them to the abdominal walls for long periods of time, Mau^^ 
observed alterations in the epiphysial cartilages amounting to atrophy and cessation 
of endochondral bone formation It is debatable whether one can apply to the 
disease under discussion, in adolescent human beings, such a conception based on 
extreme compression of vertebrcC in rats 

In none of my cases has there been special evidence of undue occupational 
strain, and I doubt whether this factor plays the all-important role ascribed to it 
All the cases under my observation had a very well-developed musculature, and 
Case 2 IS particularly instructive m this connection, as the deformity was definitely 
first observed after a lengthy period of recumbency 

2 Diminished Capacity of the Gi owing Spine — This is a factor not easy to 
evaluate Whilst it is true that during the period of active growth the strength 
of bone is diminished, we do not see in normal growing bone any inability on t e 
part of the tissues to adapt themselves to increased functional requirements It 
IS therefore doubtful whether the physiological weakness which goes with rapid 
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gro\vth IS a very important cause of diminishmg the capacity of the column to bear 
weight Nor can so-called ‘ late rickets ’ as a weakening factor be incriminated^, 
since, apart from the fact that there are no other deformities present, recent 
researches^- into the blood chemistry of the various types of the osteochondritides, 
which included 19 cases of vertebral epiphysitis, have shown that the calcium and 
phosphorous contents of the blood serum fall within normal limits 

SchmorPs Theory of Nuclear Herma. — The supposition that the ptimary 
cause of adolescent kyphosis is some disturbance of epiphysial development is 
seriously challenged by Schmorl According to him, the views hitherto held 
on the function of the epiphysial plates are erroneous — that rather than being 
concerned with the growth of the vertebral body itself, they merely form, 
after cessation of endochondral growth, the circumferential edge for fixation of 
the intervertebral discs The vertebral bodies, covered on their intervertebral 
aspects by cartilaginous tissue — the cartilage plates — develop like short bones from 
the subchondral zone The cartilage plates are set directly on the spongy cancel- 
lous tissue at the upper and lower aspects of the vertebral body The two struc- 
tures are called upon to withstand the pressure exerted by the nucleus pulposus 
of the intervertebral disc, which is confined between the two caitilage-covered 
vertebrae There is no layer of compact bone, and even the cartilage plates are 
present only over the central parts of the body It is to the pecuhar elastic proper- 
ties of the nucleus pulposus of the disc that we must look, according to Schmorl, 
for an explanation of disturbances in the osteogenetic zone of the vertebral body 
The role presumably played by the nucleus pulposus in the etiology of spinal 
deformity and disease has received a great deal of attention, and Beadle^® has 
recently published an extensive account of the researches on the subject 

Prolapse of the nucleus pulposus may, according to Schmorl, occur as the 
result of congenital defect of the cartilage plate Such possible disturbances of 
development were suggested by his examination of 4000 spines amongst which he 
found, in quite young children, evidence of nuclear prolapse in the form of “ carti- 
laginous knots ” in the spongiosa of the vertebral body Such “ cartilaginous 
knots ” are regarded as lying within the range of normality and are said to assume 
a pathological character only when, under the influence of great functional demand, 
there occur other changes, such as further tearings of the cartilage plate with 
further herniation of nuclear tissue into the spongiosa 

Having demonstrated such nuclear prolapses even in children, Schmorl 
assumes a congenital predisposition to the development of adolescent kyphosis 
The deformity occurs only during adolescence because, from overloading of a 
potentially weakened spine, a disproportion exists between the resistance of the 
intervertebral plates and the weight Trauma pure and simple, without the 
presence of congenital defect, may also result in herniation of the nucleus pulposus 
bv tearing a normal cartilage plate 

The pathological sequence of such nuclear prolapse is conceived as follows 
Where, with overloading or trauma, there is nuclear prolapse into the spongiosa, 
there the process of ossification in the subchondral zone is distributed, so that there 
IS an interference with the grow th in length of the vertebral body, since such growth 
depends upon proliferation of the spongy tissue of the body itself As a con- 
sequence of the prolapse of the disc, however, there is a reactive new formation 
of bone, and, near the upper and lower surfaces of the body, irregularities of 
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ossification occur which account for the serrated margins of the body and for the 
presence of areas of condensed bone around the periphery, both of which can be 
seen radiologically This disturbance holds back the growth of the epiphysial 
ring and may even distort it, but the marginal irregularities, according to Schmorl, 
are not due to an epiphysial involvement as such, but to the effect on the bodies 
of the prolapse of the nucleus pulposus 

There has been considerable support for the views of Schmorl on the etiology 
of adolescent kyphosis, though they are based entirely on post-mortem evidence 
and not at all on clinical data It is true that the inferences are drawn from a 
series of spines m not one of which was there post-mortem evidence of epiphysial 
disturbance, and that the series included six young subjects with kvphosis, who 
had died between the ages of i6 and 24 The dates of development of the kyphoses 
are, however, not given, as clinical histones were not available It is thus quite 
uncertain whether the six cases of kyphosis referred to by Schmorl belonged to 
the category of ‘ adolescent kyphosis ’ Furthermore, reconstitution of affected 
epiphyses after the subsidence of the early stages of the disease is not only a possi- 
bihty, but is definitely suggested by the radiological appearances m the late stages 
There are, indeed, many clinical and radiological aspects of adolescent 
kyphosis which remain unexplained by Schmorl’s theories The characteristic 
blurred outlines of the antei tot parts of the vertebrae in the ‘ florid ’ stage of the 
disease are difficult to explain on such a conception, especially in those cases with 
comparatively rapid onset of the kyphosis It is also not clear how the typical 
cycle of changes lasting over several years can be regarded as a process m which 
the epiphyses play but a secondary part Neither is that part of the theory which 
presupposes a traumatic factor borne out by the histones of the cases under my 
observation 

As to the radiological appearances, one would expect that evidence of such 
nuclear prolapse would be forthcoming m all cases of adolescent kyphosis With 
the possible exception of Case i, where the appearance of the unaffected body of 
the 7th vertebra is suggestive {see Fig 99), I have failed to satisfy myself that such 
exists, either in my own comparatively small series of cases or in that of a larger 
group of X-ray negatives typical of the condition which I recently had the oppor- 
tunity of examining at the Chnic of Professor Haas in Vienna 

It IS of interest m this connection that Calve and Galland,^’ who subscribe to 
Schmorl’s views, yet find it necessary to invoke a purely epiphysial lesion indepen- 
dent of nuclear prolapse as an explanation for at least 3 of their series of 26 cases 
A remarkable case is recorded by them which, on first observation at the age of 15 
years, showed a kyphosis with “ epiphysitis and sub-epiphysial rarefaction ”, and 
which twoyeais later showed radiological evidence of “very small nuclear hermas 
Six years later, while the epiphyses were united and the vertebra wedge-shaped, 
disc hernias were found to be numerous and prominent 

That nuclear prolapse occurs cannot be denied, many radiological observations 
of such lesions having been reported, but whether such prolapses have any bearing on 
the etiology of adolescent kyphosis is by no means proven Radiological evidence 
of nuclear prolapse in cases of such deformity may be purely incidental 

Other Suggested Causes — That the deformity has anything to do with 
muscular asthenia can be dismissed by the fact that the muscle development is 
always good 
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Endocnnal disturbance affecting normal bone growth has been suggested here 
as in other epiphysial derangements, but there is at least no naked-eye evidence 
to justify such an assumption 

The idea of circulatory disturbances at the line of growth from functional 
trauma, leading to vasospasm, ischtemia, and aseptic necrosis, fails to explain why 
the epiphyses of some children are so much more vulnerable than others 

CONCLUSIONS AS TO ETIOLOGY 

If one discards the congenital basis of Schmorl’s conception of the etiology of 
adolescent kyphosis, one is forced to the conclusion that a developmental disturb- 
ance arises de novo during the years of puberty What the nature of that 
disturbance is, and what its immediate cause, awaits elucidation, but no doubt the 
question is bound up with the general problem of the etiology of osteochondritis 
m young subjects It is possible that a nutritional defect, mimical to normal 
epiphysial development, will prove to be the key to the problem of disturbances 
in the vertebral column as well as to those in other areas of epiphysial growth We 
have in rickets an example of an error of assimilation, or of nutrition, or of both, 
which affects growing bone so profoundly that distortion comes with ordinary 
weight-bearing There are many other biochemical factors besides those of the 
assimilation of calcium and phosphorus about which, m 1 elation to growing bone, 
we understand too little 

One cannot but feel that all the etiological possibilities previously discussed 
are in the final analysis at most of secondary importance only, and that one has 
to seek for some hitherto undetermined biochemical disturbance to explain why the 
epiphyses of some children fall victims to circumstances which m others have no 
effect It IS probable that the only significance of the much-vaunted factor of 
“ multiple small traumata ” is that of a localizing or, at most, an aggravating agency 

In connection with the general subject of epiphysial growth disturbance 
m children, another lesion of the spine which occurs m the 2 to 7 year age-period 
may be mentioned Described by Calve,^®’ under the name of " osteochondritis 
of the vertebral body ”, it bears certain analogies to the disease which is the subject 
of this article, and results m an interference with the development of the primaiy 
epiphysis for the body centrum The affection, one example of which has come 
to my nonce, leads to flattemng and sclerosis of the affected vertebra and to the 
development of a kyphos The analogy between this disease and adolescent 
kyphosis IS emphasized by the fact that m both cases the age of onset is the period 
of most active growth for the area involved May there not be also some analogous 
nutnnonal factor m both diseases ^ 


TREATMENT 

It is not an easy matter to formulate the treatment of a condition the etiology 
of which IS still so obscure It is, however, necessary to stress the importance of 
early recognition of the disease The onset of even the slightest kyphosis, or of 
what IS popularly known as ‘ round shoulders ’, m a subject at the age of puberty 
should demand a radiological examination at the earliest possible moment Prophy- 
lactic measures in the early stages should do much to minimize deformity It is 
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essential, as was carried out in Cases i and 2, that in such comparatively early cases 
complete recumbency should be adopted m order that weight-bearing on the 
affected column may be reduced to a minimum In recumbency the ventral parts 
of the whole column are pulled apart and further compression of the bodies and 
their epiphyses is lessened This effect can be heightened if a suitable frame is 
provided to keep the spine hyperextended Traction to the legs and head, with 
elevation of the upper end of the bed, is of great advantage After a minimum 
period of three months on the frame, and longer if radiological control demands it, 
the patient may be let up m a plaster-of-Pans jacket or a leather support The 
latter appliance, worn for several years after, is of value in preventing the increase 
of residual deformity, which unfortunately occurs to some extent, in spite of most 
careful treatment Pam is most certainly reheved by the wearing of a posterior 
support 

It IS possible that earher radiological examination of youths who complain of 
‘ backache ’ may reveal the condition before the appearance of kyphosis This, 
of course, is not a simple matter because so many of the cases have few or no 
symptoms in the early stages 

It IS very doubtful whether for those cases with deformity of considerable 
duration much can be accomplished Mobihzmg measures such as gymnastic 
exercises, massage, etc , are of negligible value at a stage when fixed rigidity has 
been present during several years One’s own experience is that orthopedic 
gymnastics have not the slightest effect on the deformity in the very late cases, and 
It IS of course obvious that m the earher stages such measures are definitely contra- 
indicated There are, however, intermediate stages where the deformity has not 
yet reached its maximum and where measures to prevent the progress of such 
deformity are called for Plaster-of-Pans jackets, put on m as much hyperexten- 
sion of the spine as it is possible to obtain, are to be applied and re-applied at 
intervals, until such time as the deformity shows no tendency to progress As a 
precautionary measure a posterior spinal support may be used later 

Treatment on the whole cannot be said to be satisfactory m its results, and 
that IS perhaps to be expected, m view of the present state of our knowledge with 
regard to the etiology of the lesion which is responsible for the deformity 

SUMMARY 

1 A kyphotic deformity may occur in adolescents resulting from disturbances 
of vertebral ossification 

2 The ossification of the column and the deviations from the normal con- 
sequent upon the onset of the growth disturbances are described 

3 The lesion results in wedge-shaped deformation of several vertebral bodies 
The kyphosis which this gives rise to, being sometimes unaccompanied ^7 
may at first pass unnoticed Movements of the spine are but little affected, but 
disfigurement is progressive 

4 Eight cases are reported illustrating various phases of the disease, and tneir 
radiological features are described 

5 A critical survey of the etiology is presented and the conclusion is drawn 
that most, if not all, the etiological factors usually cited to explain this and other 
epiphysial disturbances of a similar nature are of secondary significance only 



ADOLESCENT KYPHOSIS 133 

6 The tentative suggestion is made that some biochemical disturbance, based 
possibly on an error of nutrition or of assimilation, is at the root of such epiphysial 
affections 

7 The lines of treatment are indicated and special emphasis is laid on the 
importance of early recognition of the disease 

I desire to acknowledge my indebtedness to the orthopasdic surgeons of 
Liverpool for permission to include some of their cases in the group which is the 
basis of this article 
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ENTEROGENOUS CYSTS 

By W E A HUGHES-JONES 

SURGEON TO OUT PATIENTS, THE MELBOURNE HOSPITAL 

The following are the notes of a patient who was under the care of Mr A E 
Coates at the Melbourne Hospital 

A McA j male, aged 32 years For many years there had been pam about two hours 
after meals, intermittent attacks of vomiting, each lasting for four weeks, and remissions 
lasting about siv weeks During the attacks vomiting would occur about three times a week, 
without warning half-way through a meal A barium meal e\amination suggested the presence 
of a duodenal ulcer For twelve hours there had been severe epigastric pain of sudden onset 
Vomiting occurred once , there was much nausea and retching, and the bowels had not acted 

On Examination — The temperature was 95 6°, pulse-rate 64, and the blood-pressure, 
systolic 92 mm , diastolic 54 mm The abdomen was not distended, was held immobile 
during respiration, and there was generalized rigidity, most marked in the upper abdomen, 
especially on the right side Acute tenderness was elicited midway between the xiphistemum 
and the umbilicus, and the area of liver dullness seemed diminished A diagnosis of per- 
forated duodenal ulcer was made 

Operation — ^At operation there was no evidence of gastric or duodenal ulceration 
Some blood-stained fluid escaped the upper loop of the jeiunum was distended, and the 
lower ileum was collapsed The small bowel was followed proximally till near the upper 
part of the jejunum there was found a strangulated cyst in the left side of the mesentery, 
about three-quarters of the size of a tennis ball The pedicle was ligated and the cyst removed 
The wall of the cyst was identical in structure with that of the adjoining small intestine 


ETIOLOGY OF ENTEROGENOUS CYSTS 

The view most frequently accepted is that enterogenous cysts arise from 
diverticula of the intestine of the embryo Another theory is that epithehum 
becomes detached from the embryonic intestine at a very early age and develops 
into a cyst Each of these conceptions will be discussed 

The Theory of Origin from Diverticula. — 

I Those who believe that cysts arise from diverticula have no difficulty m 
demonstrating many such diverticula m the intestine of the embryo Reference 
IS often made to the work of Lewis and Thyng, and although such diverticula as 
they described on the free border of the developing intestine may become isolated 
from the bowel and form cysts, it is unlikely that this occurs with any degree of 
frequency 

Another possible origin is found in the irregular epithelial growth which 
occurs at the stage when the intestinal lumen of the embryo becomes obliterated, 
for small hollow stalks of cells bud into the surrounding mesenchyme and have 
been found cut off from the intestine m some instances 

In a very careful investigation of hyperplasia of the mucous membrane of the 
intestine, Lauche demonstrated that sometimes intestinal glands transgressed the 
muscularis mucosK of the stomach, ileum, and jejunum, and in some instances 
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he found m the submucosa small cysts which appeared to arise by an isolation of 
the glands from the intestinal mucosa Stohr, Florence, and Sabin have described 
similar glands in the embryos of domestic animals and of man occurring in the 
lymphoid follicles of the ileocaecal region 

From such evidence it appears that there exist in the embryo numerous diver- 
ticula from which enterogenous cysts may develop It is possible that some cysts 
do arise in this way, but such is a matter of speculation, and complete proof is 
almost unattainable 

2 It IS very unhkely that enterogenous cysts and non-vitelhne diverticula of 
the adult small intestine have a common origin, for their distribution differs so 
widely Diverticula occur most frequently in the jejunum, especially in its upper 
coils, whereas enterogenous cysts are very uncommon in the jejunum and are found 
m the ileum, especially near the ileocaecal junction The age incidence of diver- 
ticula and of enterogenous cysts differ widely, since the former are found m the 
adult and the latter usually in infancy and in childhood 

3 Another theory of the development of enterogenous cysts is worthy of 
serious consideration Gfeller regards enterogenous cysts as arising from an 
unobhterated vitello-intestinal duct, either by separation of a part of the intestinal 
Anlage or by gerrmnal displacement Edwards and Dukes think this is unquestion- 
ably the most likely hypothesis, but it seems to the author that the widespread 
distribution of the cysts is the greatest argument against the application of this 
theory to all cases There are certainly some instances where it is impossible to 
gainsay that a cyst m the antimesenteric border of the bowel or in the mesentery 
may be derived from the vitelline tract Indeed, most of the antimesenteric cysts 
probably arise m this way because, for reasons not understood, enterogenous cysts 
of non-vitellme origin are entirely situated toward the mesentery (perhaps the 
association of gerrmnal displacement with blood-vessels provides the clue) But 
Meckel’s diverticula and associated remnants are in a fairly fixed position, and the 
greatest departures from this position which are known to the author are, at one 
extreme, at the appendix (Crymble’s case), and, at the other, midway in the length 
of the small bowel It is difficult to believe that thoracic, duodenal, and ileocEecal 
enterogenous cysts have their origin in the vitelline duct 

The position is that enterogenous cysts appear to arise from any portion of 
the embryonic ahmentary tract, more frequently m certain sections, and that cysts 
resembling enterogenous cysts in structure and characteristics arise from the vitel- 
hne tract The latter equally merit the name ‘ enterogenous cyst ’, but they must 
necessarily be of limited distribution 

The Sequestration Theory — A very careful search is necessary in order to 
find evidences of the early stages of epithelial sequestration, and very few examples 
have been described , but this is not a bar to an etiological relationship to entero- 
genous cysts, since these cysts are themselves very uncommon 

The author made serial sections of the intestines of a number of human 
embryos, and in two embryos evidence of epithelial sequestration was found 
Illustrations of these sections are presented {Fjgs 107, 108) Fig 107 is from a 
65-mm embryo the small cyst extended through three sections, the epithelium 
appeared undifferentiated, and in this resembled the epithehum of the adjoining 
intestine The section did not include any Wolffian remnants Fig 108 is from 
an embryo of 170 mm The small cyst was lined by epithehum resembling that 
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of the bowel Such observations prove nothing, but they demonsirate a possible 
source of origin for enterogenous cysts 

These small islets of epithelium must have been detached from the intestinal 
mucosa before the circular musculature was formed This muscle appears m the 
duodenum in a 12 5-mm embryo and spreads along the intestine until it is present 
in the ileocsecal region m the 22 8-mm embryo Thus the sequestration of the 
epithehum probably occurs before the embryo reaches the 23-mm stage Seques- 
tration of buds of intestinal epithehum may occur in the submucosa over a much 
longer period, for the muscularis mucosai is not differentiated until the embryo 
measures 187 mm 

It is assumed that this isolated epithehum gams a muscle coat in the same way 
as the intestine by a condensation of the hitherto undifferentiated mesenchyme 
which surrounds the intestine 

Several workers have made observations which resemble those described except 
that the cysts they report were confined to the duodenum In a pig embryo of 
20 mm Lewis and Thyng described a cyst which had become detached from the 
intestine in the lower duodenal region Johnson found among the duodenal vilh 
of a seven-month embryo several small cysts which were distended with mucus and 
were separated from the surface epithehum by a thin layer of connective tissue 

DESCRIPTION OF THE ENTEROGENOUS CYST 

The wall consists of three layers, muscular, submucous, and epithelial The 
muscular layer usually consists of two strata lying at right angles to one another, 
but occasionally a thin single layer is found It is this coat which causes the cyst 
to resemble the intestine so closely The submucosa is a thin connective-tissue 
layer Epithehum may form a complete hmng, or be present in hnuted patches, 
or even be completely absent, but in this last event epithelial cells are usually 
found in the contents of the cyst The epithehum forms a thin smooth layer, 
occasionally possesses glands, and is most frequently columnar or low cuboidal, 
but It may undergo transition to ciliated or stratified epithehum 

The flmd from the cyst is usually pale, clear, or straw-coloured, containing 
much albumin , the reaction is alkahne and the specific gravity is 1015 The fluid 
IS occasionally distinctly mucoid Microscopic examination sometimes reveals 

blood, cell debris, and cholesterm 

The Site of the Cysts — An idea of the relative frequency in different 
portions of the small and large bowel is gained from a tabular summary of the 
55 cases — 

Cases 

Duodenum 3 

Jejunum 4 

Ileum Cexcepting last 4m) 16 

Last 4 m of ileum 
Ileocaical valve 
Ileocolic angle 
Caicum 

First 2 in of ascending colon 
Transverse colon 

Of the 16 cases included as occurring m the ileum above the last 4 in some 
may really belong to the Ion er 4 m , but an opimon could not be formed on the 
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published data Even so, the frequency of the incidence m the ileoctecal region 
IS worthy of note m contrast to the rarity of the cysts in the colon beyond the first 



few inches of the ascending colon and their infrequent 
occurrence in the duodenum and jejunum The incidence 
in these latter organs does not appear to exceed that of 
enterogenous cysts in association with the trachea, ccsoph- 
agusj or even the stomach 

The distribution in the ileocsecal region is worthy 
of analysis — 

Cases 


Ileum within 4 in of ileocecal valve 12 

116000:031 valve 3 

Ileocxcal and ileocolic angle 3 

Cxcum 10 

Ascending colon (first 2 in ) 3 


Position of the Cyst in Relation to the Wall of 
the Bowel — Details of this are mentioned or can be 
deduced m 45 instances The cyst may be (i) In the 
submucosa , (2) In the muscle layers , (3) Subperitoneal , 
(4) In the mesentery of the bowel, either close to or some 
distance from the intestine (Figs 109,110) 

The position of cysts m the wall of the jejunum and 
ileum differs from that of cysts in the ileocascal region 

Cases 

In the jejunum the positions j Intermuscular i 

were I Mesenteric 3 


Fig 109 — The terminal 
ileum and cascum of a child 
Immediately abo\e the ileo- 
cffical \ alve tv\ 0 enterogenous 
cysts are to be seen one in 
the submucosa obliterating 
the lumen of the intestine, 
and the other, deep to the 
serosa projecting on the sur- 
face of the ileum (Repro- 
ditccd by the courtesy of the 
Curator of University College 
Hospital Museum ) 


kit t I InSuscular 3 

(Mesenteric 9 

That IS, in these cases the mesenteric distribution was 
predominant 

In the ileocaecal region the incidence is greatest in the 
submucosa, and many cysts occur in the muscle layer 


Ileum (last 4 m ) 

Ileocxcal valve 
Cxcum 

Ascending colon 
Ileocxcal and ileocobc angle 


Cases 

Submucous 5 
Intermuscular 4 
Mesenteric i 

I Submucous 2 
I Subperitoneal i 

( Submucous 4 
1 Intermuscular 2 

Submucous 3 

Subperitoneal 3 (1 e , mesenteric) 


Another feature worthy of note is that, of the cysts in any part of the ileum, 
10 were on the mesenteric side of the bowel and 5 were antimesenteric (these data 
were supplied only in a limited number of cases) The antimesenteric cysts are 
believed to originate in the vitello-intestmal duct 
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Age when Discovered. — As a rule enterogenous cysts are found only when 
they cause severe mechanical disturbances in the intestine A study of the age 



Fig UO — A specimen of great interest Closely attached to the transverse colon is a thick-walled 
enterogenous cyst, A diverticulum, resembling in all respects a diverticulum of the colon, is present in 
the wall of the cyst {Reproduced from St Thomas s Hospital Museum by kind permission of the Curator ) 


at which such complications occur reveals features of interest, and a brief analysis 
IS set out — 


Organ 


Age when Cvst was Discovered 


Duodenum 


Close to birth 


Jejunum 

Ileum (excluding last 4 in ) 
Ileum (m last 4 m) 

Caicum 

Ascending colon 


f 2 m the first week of life 
I I at 6 years 
I I at 32 years 
j I in a newborn child 

1 at three months 

1 8 at these years 3, 5, 7, 8, 8, ii, 14, and 62 
f I in a newborn child 

2 in first week of life 

6 tn the first year of life 
I 2 at 5 and 10 years 
( I in a foetus of six months 

3 in the first six months of life 

I 6 ar these years 5, 12, 21, 21, 23, 29 
< I at eight months 
I 2 at II and 38 years 


The following facts emerge from this analysis (i) Cysts of the ileum (exclud- 
ing the last 4 in ) are discovered usually between the third and fourteenth years , 
(2) Cysts of the last 4 in of the ileum are discovered usually m the first 5'ear of 
life , (3) Cysts of the CEccum are discovered usually at two periods of hfe (a) m the 
first SIX months, Qt) between twenty and thirty years 

Incidence in Relation to Sex — In 30 of the cases the sex was recorded 
and a slight predominance m females was noted females 18, males 12 This 
ratio was the same in different parts of the intestine 
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CLINICAL MANIFESTATIONS 

The clinical manifestations of enterogenous cysts are predominantly of a 
mechanical nature, and for the greater part occur as intestinal obstruction which 
results from stenosis, intussusception, or volvulus An analysis of the findings at 
operation discloses the clinical picture which is to be expected 

Jejunum i obstruction , i volvulus , i torsion of the cyst , i the cyst was 
pardally torn from the bowel and general peritonitis ensued 
Ileum (excluding the last 4 in ) 4 obstruction , 2 volvulus 
Ileum (in last 4 in ) 5 intestinal obstruction, i intussusception 
Ileoccecal angle 2 intestinal obstruction 
Ileoceecal valve 2 intussusception (irreducible) 

Ccecum 2 intestinal obstruction, 2 intussusception, 2 thought to be 
‘ acute appendicitis ’ 

Ascending colon i intussusception 
Transverse colon 1 attacks of acute pain 

Thus It IS seen that, m 34 cases m which the symptoms were described, there 
was intestinal obstruction m 14, intussusception m 6, and volvulus in 3 


TREATMENT 

The operative treatment of cysts in the wall of the bowel is not simple, for in 
many instances the cyst is discovered after a search for the cause of intestinal 
obstruction or when an intussusception is reduced and a mass remains at the site , 
m the latter instance the impression is gained that the reduction is incomplete In 
any case the patient is very ill and cannot tolerate any but the simplest procedures 
and unfortunately these often fail 

The following operations are discussed briefly (i) Enucleation of the evst, 
(2) Excision of the bowel containing the cyst , (3) Marsupialization , (4) Evacuation 
Enucleation of the Cyst — This is the procedure to be adopted in cysts 
isolated m the mesentery, and these cases present no difficulty Enucleation is 
much less successful with cysts in the bowel wall, often faihng on account of a firm 
attachment of that portion of the cyst toward the lumen of the intestine In some 
cases the cyst is removed with ease A perusal of the cases in which enucleation 
was performed or attempted suggests that success was attained when the cyst was 
subperitoneal or intermuscular and that failure often followed attempts to 
enucleate a submucous cyst It has been mentioned that an intimate attachment 
frequently exists between the intestinal mucous membrane and the wall of the cyst 
This probably explains the failure of enucleation, and it is of interest to note that 
Edwards removed a cyst from the wall of the caecum together with some of the 
intestinal mucosa An extension of this procedure offers an alternative to the severe 
operations performed m those cases in which attempts to enucleate the cyst fail 
In collected cases enucleation was attempted in 9 j 3nd in these was successful in 
5 and failed m 4 Miller, in 1913, recorded 10 cases of enucleation without a death 
Resection of Bowel —In many instances resection of the intestine containing 
the cyst was performed as a measure of desperation when attempted enucleation 
failed, and the severity of this operation in a young child was responsible for the 
high mortality In this senes resection was performed m 14 instances, and in only 
3 cases is it stated that the patient recovered Miller estimated that resection had 
a mortality of 60 per cent 
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Marsupialization of the Cyst — In two instances the cyst was opened, 
anchored to the abdominal wall, and drained Both patients recovered, one after 
a second operation to excise the ftecal fistula which formed through the ‘ pouch ’ 
Higgins and Lloyd concluded that “ enucleation was the operation of choice 
Marsupiahzation and drainage should be done m the remaining cases ” 

Evacuation of the Cyst — In one instance only was this performed, and 
death followed The danger seems to be the spread of infection from the intestine 
into the traumatized cyst 
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THE ORIGINS AND EVOLUTION OF COLOSTOMY 

By TILSON DINNICK, London 

Wounds of the bowels have been recognized from remote antiquity Perhaps the 
earliest refeience is to be found in the Book of Judges, where we read how Ehud, 
a left-handed man, stabbed Eglon the King of Moab— “ and his dirt ran out and 
he died ” Hippocrates regarded all such wounds as ‘ deadly ’, and even Celsus 
advised that their cure be left to Nature 

It could not, however, have escaped the eye of some more acute observers 
that sometimes these wounded patients survived. Nature estabhshing a fecal 
fistula Others noticed that Nature herself m some of her grosser malformations 
established preternatural openings for the intestinal contents, such as umbilical 
anus, or vulval or vesical openings for the fecal dischaige Others again noticed 
and recorded Nature’s surgical methods of cure m strangulated hermte, when she 
established by sloughing and inflammation an artificial anal sim The anatomy 
of such opemngs was well known, and the afferent and efferent loop and the spur 
were described by many ancient writers It is not diflicult to believe that now 
and then some bold spirit dreamed of emulating so great a teacher and of estab- 
lishing an artificial anus in those cases v/here obstruction was threatemng the life 
of the patient Indeed, to stab the colon of a sheep oi horse suffering from obstiuc- 
tion IS a veterinary operation whose origin is lost in remote antiquity 

We read m Coehus Aurelianus that Praxagore, who lived four hundred years 
before Christ, after uselessly employing various means for the cure of ileus, made 
an opemng m the belly and incised the bowel to evacuate the contents, and then 
closed the wound so made Professor Fine, writing from Geneva in 1797, tells 
us that in '' ancient times ” it was the custom to open the stomach to remove 
kmves that had been accidentally swallowed The same writer speaks in praise 
of incising a strangulated herma to give issue to the feces 

The first deliberately recorded suggestion foi enterostomy, however, is that of 
Littre reported by Fontanclle, the historian to the Academie Royale de Sciences 
This erudite compiler, writing in 1710 m the reign of Louis XIV, states as follows 
(extract reduced) — 

M Littre saw in the dead body of an infant of six days a nialdevelopment of the rectum 
The rectum was divided into two portions both closed and connected by only a few threads 
of tissue of about an inch long The upper portion of the closed bowel was filled with 
meconium The lower portion was entirely emptj "M Littre, wishing to render his 
observations useful, imagined and proposed a very delicate operation in the case where one 
would recognize a similar conformation It would be necessary to make an incision m the 
belly, open the two ends of the closed bowel, and stitch them together, or at least to bring 
the upper part of the bowel to the surface of the belly wall, where it would never close, but 
perform the function of an anus Upon this slight suggestion a clever surgeon could imagine 
for himself details which we suppress It often suffices to know in general that a thing may 
be possible and not to despair of it at first sight ” 

This idea, so magmficently dreamed and so simply stated, was doomed to lie 
fallow for sixty-six years We then read how Pillore, a surgeon at Rouen, performed 



ORIGINS AND EVOLUTION OF COLOSTOMY 143 


csecostomy for a cancer of the rectum The account which here follows was found 
in the papers of M Pillore, sen , by his son, who looked for them upon the earnest 
mqmry of M Amussat, who knew by hearsay of the operation Considering the 
time of Its compilation and the place of his pracuce — remote from seats of learmng 
— ^it IS a masterpiece of chmcal writing and surgical judgement and daring in the 
practice of a country surgeon What follows is a literal translation of the eldei 
Pillore’s memoir Let us here rescue his name and deed from surgical obhvion 

M Morel, a wine merchant and posting master of Vert-Gallant m the district of Brai, 
was in the course of the year 1776 taken with difficulty m going to stool He at first experi- 
enced some slight pain in the anal region These pains became a little greater, without, 
however, becoming insupportable , but the difficulty with his motions increased to such a 
degree that he became anxious and determined to come to Rouen for consultation and the 
necessary remedies He presented himself to M Delaroche, a capable physician, who 
ordered him laxatives and gentle purgatives These softened the bowel contents and relieved 
him for some time But finally, as his difficulties increased daily, he was advised to make 
use of mercury (or quicksilver) in sufficiently large doses, that by their mass they would 
overcome the obstacle in the bowel The patient indeed took two pounds of quicksilver 
It was watched for every day but did not appear The moDons became totally suppressed 
and the belly increased in size from day to day, without, however being tender or inflamed 
In this state of affairs I was consulted (It was now a month since the patient had taken 
the mercury without having passed a single drop of it ) 

I first examined the rectum, thinking indeed it was there the obstruction would be 
found believing it was possibly formed by hardened and incarcerated fasces as I had often 
seen to happen , but instead of this species of obstruction I found the upper part of the 
bowel fixed and scirrhous, forming a very large tumour which totally obstructed the rectum 
I tried to pass sounds and cannulae of all shapes and sizes, continuing my efforts for several 
days, but uselessly In this state — that is to say, the patient having passed nothing from 
the bowel for over a month, and his belly enlarging daily in spite of his most austere diet — 
1 proposed to him that I should make him an artificial anus He agreed with me and cited 
the case of a man in his village who for several years had had an artificial anus which Nature 
had provided following a strangulated hernia I knew of this case, also of another m a woman 
and from the same cause 

I was then indeed determined to perform the operation, but as the case was a very 
delicate one I first asked five or six of my colleagues to see the patient in consultation with 
me No one was of my opinion and no one agreed with me But the patient, a man of 
great sense, being present at our consultation, prayed my colleagues to show him any other 
means by which he might be saved They answered that they knew of none " Very well,” 
he replied, ”it is indeed imperative to operate since my illness is mortal and you know of 
no other means to save me ” 

Encouraged by so strong an argument I performed the operation in the presence of mv 
confreres, and of six pensioned pupils who were with me at the time I chose the caicum 
as that part of the bowel most suited to our need, as much by its situation as because it 
would furnish a reservoir, and by its continual and involuntary action would hasten the 
evacuation of the intestinal contents A small plate furnished with a sponge m the shape 
of a large button and held by an elastic bandage was devised in place of a sphincter, so that 
the patient could at all times voluntarily remove it when he felt the need, and, by means of 
a small clyster, he could from time to time cleanse out the reservoir My patient and I 
conferred together and thought of all these things before the operation I then operated 

I commenced with a transverse incision a little above the groin which I deepened above 
and below to the depth of the cellular tissue I arrived at the aponeurosis of the external 
oblique which I incised to the same extent a little above the Fallopian ligament (Poupart’s) 
in order to have at least a good inch of space from the integuments to the caicum I made 
a transverse opening in the muscles and peritoneum almost to the same extent The base 
of the cxcum, easy to recognize by its appendix, presented itself — I did not hav e to search for 
It I drew the ca.cum out as far as possible and without effort , there held by an assistant 
and myself, 1 opened it transversely and stitched it to the two lips of the wound by means 
of a thread on two needles which I passed from one side to the other 1 passed them from 
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within outwards and pulled out the thread in the middle, thus obtaining two ligatures which 
I tied above and below over two compresses to press together the edges of the wound The 
contents of the bowel came out in abundance For a dressing I applied burnt charcoal and 
towels I used no pressure in order that the issue of fscal matter might not be interrupted 
In fact they ran out in abundance for several days, and the belly diminished considerably 
m size As the quicksilver was giving us anxiety and we had not seen a single drop of it 
appear, we caused the patient to be put in all possible positions that might give it an easy 
issue There was not the slightest sign of it, however Fourteen or fifteen days had passed 
since the operation, during which time the wound had suppurated and the bowel was glued 
to the skin I had taken out the stitches and all appeared to be in the best possible state 
when the patient reported vague pains m diffeient parts of the belly We at first attributed 
It to gases shut m the intestines, but the patient, uneasy, said always that the pains were 
due to the mercury and consequently continued to take such positions as might help it to 
come out On the twentieth day the belly, which had been very flat, became swollen and 
painful Emollient fomentations were applied, and through our artificial anus we threw 
some injections into the colon He was bled twice, but in spite of all our efforts the sym- 
ptoms quickly augmented and the patient died on the twenty-eighth day after his operation 

I performed the autopsy in the presence of the same surgeons, colleagues, and pupils, 
and found as follows — 

The cascum and the whole of the colon were healthy and in good condition The 
caecum was adherent to the lips of the wounds, except in one angle where there was a small 
area of suppuration m the neighbouring cellular tissue, which did not, however, communicate 
within The colon was open to the whole of its extent, and only contained some glairy 
mucus The cancerous obstruction which was the primary illness was eight or nine inches 
long, situated at the end of the colon and the beginning of the rectum, totally obliterating 
the intestinal canal The tissues surrounding the rectum were hard and fixed At the side 
of the rectum was an opening whose calloused edges announced it to be a species of chancre 
from which issued faical and purulent material The peritoneum in the neighbourhood of 
the kidney was inflamed, without, however, having suppurated The peritoneum was 
inflamed and adherent to the folds of the intestines The quicksilver which the patient 
had taken was found in one of the last convolutions of the jejunum, which it had dragged 
down by its weight to the pelvis, behind the bladder It was pocketed in that portion of 
the bowel which contained it This bowel presented here and there gangrenous areas, and 
was inflamed, the inflammation extending to the loins The mercury was all recovered and 
It had not lost a bit of its weight We believe that we could conclude that if the operation 
has not met our expectations for its success, it was because of the mercury For it is very 
probable that when the intestines, which because of their great dilatation had lost their power 
of action, became empty of stercoral material, their peristaltic action was not sufficiently 
powerful to move the mercury Then followed inverted and retrograde movements, as 
announced by the nausea and colic which the patient experienced on the twentieth day of 
his illness Considering the pull on the mesentery and intestines by this mass of two 
pounds, one is not surprised that gangrenous inflammation occurred and produced the death 
of the patient 

Surely a remaikable case and one which any modern surgeon would not be 


ashamed to report 

Allan, the recorder to the Recueil Periodique ae la Societe de Medecine de 
Parjs, writing in 1783, tells us that by hearsay he learnt that Dubois performed 
Littre’s operation for an imperforate anus in a child of three days The child died 

on the tenth day . , 

Colostomy, however, had its real birth when Duret in 1793 performed success- 
fully left ihac colostomy for a case of imperforate anus m a child three days old 
Here is his account — 


Friday Oct 18, 1793, Mane Poulaouen, midwife of Brales, delivered the wife of Michel 
r^riaay, uct the infant had no anus and that the sexual 

Ledreves, labourer, of a child &ne noticea inc , 

parts were malformed, judging that in this state of affairs the child had not long ^ 

Le advised the parents to bring the child to Brest to receive surgical aid On Saturday 
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ten in the morning the father came to my house and I examined the child The sexual 
organs were so formed that the scrotum was divided at the raphe into two equal parts, each 
containing a testicle At first sight one believed the child to be a female The glans penis 
lay upon the perineum pierced by the urinary meatus from which urine issued freely The 
region of the anus showed no sign of the existence of a reaum The skin was of natural 
consistency and colour, and no tumour presented when the child strained After making 
this examination I believed the case to merit the attention of those most skilled in the art 
of healing, and with this m view I called a consultation of all the physicians and surgeons 
attached to the various hospitals of the city The consultants advised opening the skin at 
the spot where the rectum should be present and searching for the bowel The operaDon 
was not successful I vvas able to appreciate by passing a sound through the wound into 
the pelvis that the lower portion ot the big bowel was absolutely missmg It was now four 
m the afternoon and the infant appeared without resource The vomiting, the extraordinary 
swelling of the belly, the coldness of the lower limbs seemed oigns of certain death To my 
surprise, however, the next morning the child still lived This decided me to call a second 
consultation, at which I proposed as a last resort, to prolong the life of the child the perform- 
ance of laparotomy and the establishing of an artificial anus To give me confidence in this 
most extraordinary procedure I performed it upon the dead body of a child of fifteen days 
which I took from the poorhouse of the city I made an incision on the left side between 
the last of the false ribs and the iliac crest about two inches long I exposed the pole of 
the kidney and a portion of the left side of the colon , this last was opened I then injected 
some water by the anus A portion of the fluid came out through the opening of the colon 
and a portion escaped into the belly I then recogmzed by opening the belly that in the 
foetus the lateral areas of the colon are not extraperitoneal as in the adult, but that the colon 
has a mesocolon which renders it free and floating This circumstance caused me to reject 
the operation in this region in the fear that it would give rise to an escape of meconium 
into the belly Those assembled after witnessing this trial and after prolonging the discussion 
sufficiently to prove both its interest to humanity and to surgery, decided (1) That without 
some extraordinary intervention the death of the child was inevitable , (2) That the axiom 
of Celsus, "that it is better to employ a doubtful remedy than to condemn the patient in 
certain death ”, here found its application , and finally (3) That the decisions of M Hevin 
upon laparotomy were not transgressed by this operation, as the cause and course of the 
malady were, as here, recognized 

I opened the belly of the little patient in the left iliac region in the neighbourhood 
where the sigmoid colon was forming a tumour a little apparent to the eye and where the 
meconium already imparted a slightly deeper colour to the skin I made an opening about 
an inch and a half long which served for me to introduce the index finger into the belly, 
with which I lifted and pulled out the sigmoid colon In the fear that it would immediately 
fall back into the belly I stitched it by two wax threads passed through the mesocolon I 
then opened the colon longitudinally Gas and meconium came out m abundance When 
the bowel had emptied itself to a certain extent I applied a dressing It was simple and 
was composed of a pierced compress In the night between Sunday and Monday the baby 
slept well, the bodv heat returned, the vomiting ceased, and the child took the breast easily 
on several occasions The day following the operation all who had witnessed the operation 
the evening before expressed themselves satisfied with the advantageous changes they per- 
ceived The bandages which surrounded the child were filled with meconium, and his voice, 
which had previously hardly been distinguishable, was now heard lustily 

On the third day, as things were going from better to better, I charged the parents to 
bring the child twice daily to the hospital Citizen Massac, Chief of the Administration, 
and Citizen Coulon, Physician in Chief, were charged to provide the necessary dressings 

On the fourth day the stools became yellow and less in quantity, so I ordered a washing 
out With simple w'ater and two drops of syrup of rhubarb This produced a good effect 
and gave the patient several stools 

On the fifth day the threads which held the bowel appeared useless, so I remo%ed them, 
for they w’ere alread}' producing redness and irritation in the region of the artificial anus 

On the sixth day about an inch of the internal coats of the bow'el appeared through the 
opening, giving the w’ound the appearance of a chicken’s egg I attempted to reduce the 
prolapse by passing a lead cannula into the fistula, both to obstruct any further herniation 
and keep a free passage for the faeces, but the child’s cries made one defer this means The 
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instrument has, however, since then been perfected by Citizen Moner, a clever cutler of this 
city On the seventh day the child was so well, both at the site of operation and in exercise 
of his functions, that I judged him no longer in need of care or supervision by a person of art 

It IS interesting to note that this little patient lived to the age of forty-five 

With Duret begins the history of colostomy Observe (i) Duret antedated 
Callisen in the conception of lumbar colostomy , (2) Duret was ignorant of Littre’s 
academic suggestion of left ihac colostomy , (3) He made a very small incision , 
(4) ne made the bowel secure by a stitch in the mesocolon, thus obviating recession 
of the bowel in tins idea he anticipated the proceeding of Alhngham, jun , by 
over mnety years , (5) He noted the occurrence of prolapse , (6) He used the 
artificial anus as a channel for the admimstration of a colomc wash-out Surely, 
as the piophet says, “ All knowledge is but a remembrance, and all discovery but 
a forgetting ” 

For all that Duret was a Professor of Surgery at the Military and Marine 
Hospital at Brest, he was but a humble and obscure naval surgeon practising in 
a remote seaport, and his expeiiments, his operation, and his remarks were lost 
to surgical knowledge until rescued by Amussat some forty years later He had 
the bitterness to know that his thunder was stolen by a contemporary, one Dumas, 
Professor of Medicine at I’Ecole de Sante de Montpellier 

Dumas in 1797 reported to the Medical Society of Pans a case of imperforate 
anus The surgeon Estor, he stated, made repeated attempts to find the rectum 
from the perineum but failed Dumas then suggested to Estor the practicabihty 
of estabhshing an aruficial anus m the left iliac region Dumas states that Estor 
rephed, “ I approve of the idea, but I have not the courage to execute it The 
parents are against it and I shall compromise my reputation by practising so severe 
an operation of which the success seems so uncertain ” The child died on the 
third day and Dumas made an autopsy He made an incision m the left iliac 
region, the colon was distended with gas and liquid and occupied a comiderable 
space It was pressing hard against the belly wall Dumas states it would have 
been verj easy to make the artificial anus which would have prolonged the patient’s 
life and “ which would have been a rare and interesting contribution to science ” 
States Dumas, “ Past historians have contented themselves with describing the 
malformations of the anus and the rectum, but they give no mdicauon for a cure ” 
He pleaded that the method of Natuie as seen m preternatural anus and in the 
artificial anus following strangulated hernia is an indication of the method surgical 
art should employ He stated that the “ iliac passion ” following upon obstruction 
of the rectum could be lelievcd by this means Tue operation he suggested was 
an opemng of the belly in the region of the lower end of the colon, then to open 
the intestine and stitch the opemng by means of a thread The incision ought to 
follow the direction of the muscle fibres, which would preserve a sphmctenc action 
and avoid either collapse or prolapse of the bowel 

Dumas held a high position He v/as a professor of medicine m a big school 
That he was by no means ignorant of the literature of his time is conclusively 
proved by the two pages of quotauons and references upon rectal malformations 
which he gives in his essay It is incredible for us to believe that he had not read 
of the proposals of Littre, and still more incredible that he was ignorant of the 
leport of Duret’s case which was pubhshed in full in a medical periodical which 
was distributed to the whole of Europe Indeed, were he ignorant of both these 
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proceedings it is hard to believe that he had not heard of the operation already 
performed by Desault, Surgeon-in-Chief to I’Hotel Dieu in Pans, who in 1794 
performed Littre’s operation in a case of imperforate anus two days old It is 
interesting to note that Desault did not stitch his wound He operated through 
an incision 3^0 in length After opemng the bowel he stuffed in a dressing with 
the object of “ keeping open the passage for the mecomum and causing the edges 
of the wound to stick ” The child died m four days The specimen was modelled 
in wax and is in Desault’s Museum 

No Dumas stole the thunder of Duret and maintained a discreet silence 
regarding Duret’s operation, and appeared before the Medical Society of Pans 
m borrowed plumes 

This case of Dumas’, however, upon which he did not operate, created great 
attention in France and Europe generally It was the subject of a review by Allan, 
the Recorder of the Medical Society of Pans, and by Martin, the Recorder 
of the Medical Society of Lyons, who were more generous in their appreciations 
of the surgeons who had actually dared to operate It was the consensus of 
medical opinion that the inguinal incision of Littre was mfimtely preferable to 
the vertical lumbar incision of Duret and Calhsen They beheved that it was 
an impossibihty to approach the colon postenorly without opemng the peritoneal 
cavity Allan alone of all commentators does not despair at this time of the 
lumbar route, and states in 1797 “that the lumbar route ments consideration, 
and, if It could be rendered safe and easy, the results would be mfimtely less 
disagreeable than those of the abdominal or ihac route ” 

The next step forward in the history of colostomy leads us to Geneva In 
1797 Professor Fine, Surgeon-m-Chief to the Hospital of Geneva, performed 
transverse colostomy in a woman aged 63 years for acute obstruction due to a 
cancer of the rectum Fine stated that for many years he had been struck by the 
insufiiciency of medical means in tympamtes and had long been determined to 
perform enterostomy He had often advised it but had never been allowed to 
perform it In the case reported he had intended to open the ileum, as he states 
It IS here that Nature most often makes an artificial anus in strangulated hernia 
His patient being fourteen days obstructed, he opened her in the middle line below 
the umbilicus, drew out a loop of inflamed bowel, passed a stitch through its 
mesentery, and sewed it to the skin His operation was successful The patient 
died three months later, when he discovered at the autopsy that he had performed 
a transverse colostomy The patient had a growth in the upper part of the rectum 
causing complete obstruction In his report he stated that he was ignorant of 
Dumas’ paper and only received his copy of the medical penodical two weeks after 
having performed this operation Fine’s two memoirs are models of correctness 
Professor Fine was conversant with all the history of this time and acknowledges 
all previous operators and writers He gives generous tnbute to Dumas for his 
idea of enterostomy for cancerous obstruction 

We now leave France in our pursuit of colostomy and turn to Copenhagen 
Here we find that Calhsen, Professor of Surgery at Copenhagen, in writing upon 
imperforate anus states , “ If the intestines (rectum) cannot be reached either with 
the knife or a trocar, it vill indeed be difficult to save the patient An masion 
of the cxcum or the descending colon has been proposed in these cases, by means 
of an incision m the left lumbar region at the border of the quadratus lumborum 
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to establish an artificial anus , the chance of success is very slight and the life of 
the little patient can hardly be saved However, the intestine ought to be more 
easily reached in this spot than from the inguinal region ” This observation is 
to be found in Callisen’s Sy sterna Chirurgce Hodternce (p 688) pubhshed in 1800 
Sabatier, writing in 1810, states ‘^Instead of making an opening in the belly 
above the groin, M Calhsen, a surgeon who enjoys a distinguished reputation at 
Copenhagen, has proposed to search for the descending colon in the left lumbar 
region, where he supposes that it is to some degree outside the general peritoneum 
cavity Calhsen attempted this operation on the dead body of an infant with an 
imperforate anus He did not carefully observe his landmarks, with the result that 
he opened the peritoneal cavity and penetrated the abdomen Having made a second 
incision more posteriorly he came upon the colon, as he had hoped However, he 
does not disguise the fact that his fingers, which he introduced into the first incision 
to help him secure the bowel, were very useful in performing the posterior opera- 
tion The wound which he made does not appear to him to be of great importance 
in view of the small number of blood-vessels which he encountered ” 

We note that Callisen does not claim the idea as being original Yet it is he 
who has had the credit of the conception of lumbar colostomy until now It was, 
however, Duret who first originated this incision in 1793 Calhsen thought very 
little of the lumbar method of approach, as indeed did all who followed him until 
the time of Amussat in 1839 

The first colostomy in England was practised in 1815 by Freer, a surgeon 
in Birmingham Freer was also the first surgeon to tie the external iliac artery 
successfully In 1815 he performed left ihac colostomy for imperforate anus 
The child lived three weeks, dying eventually of marasmus In 1817 he performed 
left iliac colostomy in a man of 45 suffering from complete obstruction due to what 
appears to have been a simple stricture of the rectum This patient died on the 
mnth day His colostomy had acted freely for the whole time The patient had 
been purged every day and bled once From a perusal of the notes of this case 
he seems to have died of a rupture of the caecum induced by excessive purgation 
This accident is not unknown at the present day Freer’s incision was an obhque 
one in the left iliac fossa The colon was stitched to the wound, the stitches were 
removed on the fifth day, as by then the gut was adherent to the wound On the 
eighth day the bowel prolapsed Several enemas were given through the artificial 
anus Freer states that the opening in the belly was made very small to prevent 
extrusion of the bowels, as this was an accident which had frequently happened 


to him when operating on dogs 

The next operation in England was performed by Daniel Pnng, a surgeon 0 
Bath, who in 1820 performed left iliac colostomy for a patient who was twelve days 
obstructed from cancer of the rectum He was led to perform the operation in 
imitation of the artificial anus which follows the natural cure of strangu am ernia 
He was ignorant at the time of any previous writing upon the subject His patient 
lived Pnng concludes his memoir as follows (i) The operation pro ongs 1 e 
m cancer of the rectum, (2) It is always apphcable in imperforate anus , (3) it 
would be useful in simple strictures of the bowel , (4) Peritonitis is a danger but 
this would not deter him from operating, (5) It is imperative always to open 
distended bowel, (6) He advises cmcostomy for obstruction m the transverse 
colon , (7) The opening can be controlled to act once m twenty-four hours , (8) 
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Prolapse can be prevented and the opening protected by means of a truss and pad 
Prmg seems to have been a clever, thoughtful, and resourceful surgeon 

No further operations were performed m England until 1824, when Richard 
Martland, Physician to Blackburn General Dispensary, operated successfully for 
a chrome intussusception His operation was quite successful 

It was not, however, until the time of Amussat that colostomy as an operation 
was rescued from the realm of the occasional and heroic and advanced to its proper 
place in surgery Amussat was a clever and well-known surgeon in Pans He 
was called to attend the celebrated Professor Broussais m his last illness He 
stated that on seeing him die from stercoral tympamtes produced by a rectal 
carcinoma, he determined that never again would he remain a passive spettator 
of such another death The death of Broussais, and the examination of two 
specimens in the Musee Dupuytren— the one a fungating rectal growth, and the 
other a scirrhus of the rectum removed post mortem from the body of the tragedian 
Talma — led him to a careful reconsideration of the whole question of artificial 
anus He collected the statistics of all cases from PiUore in 1776 to his own first 
case m 1839 Over a period of sixty-three years there were 29 cases, with a 
mortality of 20 Of these 29 cases, 21 had been operations for imperforate anus, 
of which only 4 survived It is cunous to note that all these 4 survivors had been 
operated upon in Brest, the seaport town in which Duret first performed the 
operation The remaimng 8 cases were adults, and of these only 5 had survived 
All of these 29 cases had been operated upon by the abdominal route Amussat 
attributed the death in all cases to peritomtis 

Amussat, in spite of the failures of Duret and Calhsen, and the condemnation 
of all previous writers and the surgeons of his own time, determined to decide for 
himself the possibility of opemng the colon posteriorly without wounding the 
peritoneum By a series of dissections he showed conclusively that Duret and 
Calhsen, while recognizing the pentoneal relationships of the colon in the lumbar 
region, failed to appreciate the possibihaes of lumbar colostomy in the adult He 
demonstrated the existence of large cellular spaces in the lumbar regions and in 
the pelvic mesocolon, and that these spaces are greatly developed both in children 
and adults under conditions of obstruction, or of debberate distension by means 
of a bellows and tube He showed that both in the infant and adult lumbar 
colostomy was at all times possible 

Amussat abandoned the longitudinal incision of Duret and Calhsen He 
operated by a transverse incision 4 in long midway between the last rib and the 
iliac crest, and extending well back to the erector spins and the quadratus 
lumborum muscles The bowel was fixed at the anterior angle of the wound 
by a stitch and the rest of the wound left open He operated without assistance, 
and twisted the arteries instead of tying them, as the long ligatures which were 
then used got m his way His guide to the colon was the pad of fat at the 
outer edge of the quadratus, and his guide to the point to open the bowel was 
the yellow spot where the peritoneum is reflected to the abdommal panetes 
If obstruction was not already present, Amussat distended the bowel by means 
of a bellow's and tube He contended that the operation was as urgently indicated 
in cases of obstruction of the big bowel as w^as henuotomy in strangulation He 
etermined the site of obstruction by (i) Rectal exammation , (2) Estimauon of 
the amount of fluid it was possible to inject in the rectum , and (3) In some cases 
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when the exact site of the tumour could not be determined he punctured the 
distended bowel with a small trocar 

Amussat advised operauon on the right side (i) When the tumour was too 
near the site of operation on the left side , (2) When the obstruction was far from 
the anus , and (3) When the site of obstruction could not be determined 

He states that in right-sided lumbar colostomy the retrograde peristalsis of 
the colon distal to the opemng is a source of distress, and that “ it would be advan- 
tageous to form some sort of septum to prevent the fteces passing beyond the 
opemng ” This, however, he could not do, as he states the intestine is so strongly 
fixed to the edges of the wound that to form a spur would be impracticable and 
dangerous He states also that there is no tendency to prolapse m his method, 
and that the smallness of the opemng, which has always a tendency to close and 
retract, prevents the continuous and involuntary escape of faeces He performed 
the operation nine times successfully 

Lumbar colostomy was an operation well suited to the pre-anssthetic and pre- 
antiseptic times in which Amussat lived His activities gave the operation an 
impetus which earned it successfully to the time of the younger Allingham It 
became until Alhngham’s time the operation of election, and was practised by all 
surgeons in Europe, England, and America 

No proctologist should be in ignorance of Amussat’s writings His memoirs 
deserve to be read by all surgeons They are models of all that surgical communica- 
tions should be in honesty, completeness, conciseness, and well-reasoned judgement 

Amussat concludes “ An artificial anus, it is true, is a grave infirmity, but it 
is not insupportable To be able to practise it a surgeon ought to fear to be surprised 
by a pressing occasion, and he should prepare himself by many repetitions of the 
operation upon the cadaver ” 

The first operauon of lumbar colostomy in England was performed by Clement, 
of Shrewsbury, who in 1841 did right lumbar colostomy for a whipcord stricture 
of the transverse colon The patient hved three years Lumbar colostomy, how- 
ever, owes Its real introduction in England to John Enchsen, Surgeon to Umversity 
College Hospital Enchsen was a pupil of Amussat and witnessed Amussat’s first 
operation Hence his prejudice in its favour In a report pubhshed in 1841 he 
gave Amussat’s writings to the Enghsh medical pubhc He advised the operation 
for (1) Imperforate anus , (2) Simple retention of fteces which could not other- 
wise be reheved, (3) Obstruction of the big bowel, and (4) In cancer of the 
rectum as soon as pain becomes severe He claims for the operation that the 
wound IS easy to dress, that its posterior situation is less distressing than is 
the inguinal, and that the absence of the spur is indeed an advantage, as the 
wound may close naturally 

A further extension of the applicability of lumbar colostomy is seen when 
Pennell in 1849 performed it for rectovesical fistula, following a rectal stricture 
and a fistula m ano His patient lived for fifteen years Croker Pennell was a 
Lecturer in Surgery at Westminster Hospital and later was attached to the Faculty 
of Medicine in Rio de Janeiro In 1850 Avery as Surgeon of Charing Cross 
Hospital performed left lumbar colostomy for a case of intestinal obstruction of 
mne days’ duration The patient died the next day, and the autopsy showed a 
volvulus of the caecum and descending colon This shows the limitation of the 
operation apart from certain diagnosis as to nature and seat of obstruction Luke, 
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a Surgeon to the London Hospital, appreaated this fact, and writing in 1850 he 
stated that lumbar operation was only useful when the seat of the obstruction was 
defimtely recogmzed Luke was the first surgeon to perform a pararectus incision 
and to bring out the bowel in the neighbourhood of the rectus muscle His 
colleague, John Adams, of the London Hospital, also operated by a hypogastnc 
incision and brought the bowel through the hnea alba Adams advised operation 
m all cases of cancer of the rectum before obstruction 

Curling, Consulting Surgeon to the London Hospital and President of the 
Royal College of Surgeons, expressed himself m 1851 as a strong partisan of the 
abdominal operation He advised colostomy for stricture of the rectum and for 
cancer of the rectum before obstruction He stated that excision of the rectum 
for cancer had no place in surgery He regarded both the lumbar and abdominal 
operauons as equally dangerous, but preferred the abdominal route as being easier, 
as giving a spur, easier to dress and control, and states that by the abdominal route 
the bowel can always be found In 1865, however, he appears to have recanted 
and he became an ardent advocate of the lumbar operation He apologetically 
states that with the lumbar operation there may be an occasional sphmcteric action 
by the lumbar muscles This commumcation of Curhng’s in 1865 gave a 
tremendous impems to lumbar colostomy in England, as did also the writings of 
Ctesar Hawkins in 1852 

The next advance in colostomy was when Nathamel Ward in 1865 performed 
lumbar colostomy for rectal cancer as a routine upon recogmtion of its presence 
There were two staunch advocates in England of lumbar colostomy in the 
persons of Alhngham, sen , and of Thomas Bryant Wilham Alhngham, writing 
in St Thomas's Hospital Reports in 1870, and in his book, Diseases of the Rectum^ 
in 1873, advocated lumbar colostomy for insurmountable obstruction or intense 
pain due to a cancerous growth, and for rectovesical fistula in the male In all his 
writings he showed great ignorance of the history of the operation, and demed 
indeed that Amussat ever performed it 

Thomas Bryant, Surgeon to Guy’s Hospital (and a great advocate of the 
galvano-cautery kmfe), writing in 1874, stated of lumbar colostomy that it prolonged 
life, eased pain, and prevented aggravation of the disease in cancer of the rectum 
He also advised it as the best possible means of treatment in incurable fistula and 
abscesses of the rectum 

Bryant to the end of his days remained a loyal exponent of the lumbar opera- 
tion Speaking in 1889 in his Bradshaw Lecture, delivered at a time when the 
writings of Alhngham, jun , Reeves, and Cnpps had revived for all time the opera- 
tion of inguinal colostomy, he stated that the abdominal operation was not proved 
superior to the lumbar operation His lecture, indeed, is a thinly veiled attack 
delivered by an old consen'anve surgeon against younger and more active men 
who were carrying the banner of surger}' one step forward Bryant operated by 
an oblique incision He claimed for his operation that it was safe and gave a good 
spur He operated to reheve symptoms and did not wait for obstruction to appear 
"Lhe 1880 s witnessed an increasing interest in the abdominal operation 
eritonitis was ceasing to be the surgeon’s bane Abdominal surgerj' was making 
rapid progress, and it is but natural that surgeons gave an added attention to the 
possibilities of colostomy by the abdominal route The operauon was begging 
to e better understood, and many surgeons have gn en their names to proceedings 
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which testify to their ingenuity in devising methods of spur formation, the pre- 
vention of prolapse, and the establishment, with varying success, of some form 
of sphincteric control It will be remembered that Duret stitched the mesocolon 
This most effectually prevented collapse of the bowel and formed a good spur 
Although in 1833 Dupuytren, reviewing the work of Petit, Scarpa, and others, 
estabhshed for all time the characteristics of an artificial anus with its afferent and 
efferent loops and its spur, and distinguished artificial anus from ftecal fistula, it was 
not until the time of Alhngham and Bryant that a defimte effort was made to establish 
any sort of spur, and this only in lumbar colostomy, and with indifferent success 
Jones in 1866 suggested formation of a spur in lumbar colostomy by dissecting up 
the mucous membrane and sntchmg it to form a bridge between the two loops 
Later on Madelung suggested complete division of the bowel with closure of the 
lower loop, which he allowed to fall back into the wound In 1841 Schitzinger 
apphed the principle of closure and invagination of the lower loop to the abdominal 
colostomies It was not until 1855 that this primal necessity of a spur was defimtely 
recogmzed, when Blme, a surgeon in Moscow, experimenting on dogs, found that 
he could make a sht in the mesocolon, through which he was able to join all the 
layers of the belly wall This idea he used successfully m operation upon the 
human being In 1887 Ball, of Dubhn, in describing his operation for colostomy 
stated that he always stitched the mesocolon to the skin This, Ball states, he did 
to prevent recession of the bowel, not, however, with the view to the formation of 
a spur In 1887 Alhngham, jun , definitely described the mesocolic sntch His 
stitch was a half mattress securing the mesocolon to the skin He describes it as 
an essennal part of his operation It is curious that Cripps, writing at the same 
time, did not appreciate or use this mesocolic stitch In 1888 Maydl advanced 
and simphfied colostomy with his idea of passing a vulcanite rod through the meso- 
colon This rod lay upon the belly wall and very effectually prevented recession 
of the bowel Kelsey, a well-known New York surgeon, in 1889 described inde- 
pendently a method of securing a spur and prevenung recession of the bowel He 
passed a hare-hp pin through all layers of the abdominal wall on one side, then 
through the mesocolon, and then through the abdominal wall on the other side 
Reeves, a Surgeon to the London Hospital, described a somewhat similar method 
m 1892 Paul, wriung in 1890, said that he considered lumbar colostomy “ prompt, 
safe and suitable ” to relieve acute obstruction He considered the inguinal route 
easier, but, in acute cases, beheved it to be a great source of danger because of the 
unavoidable risk of fecal infection He then described his tube, which he tied in 
the proximal end of the bowel 

In Littre’s original suggestion in 1710 he advocated in imperforate anus that 
the closed proximal end of the bowel should be brought to the skin, “ to make for 
ever ” an artificial anus In the endeavour to perfect colostomy, to obviate the 
spur, and prevent prolapse, surgeons began to practise complete division of the 
bowel with closure of the distal end, which was allowed to fall back into the abdo- 
men, whilst the proximal end was secured to the belly wall This proceeding, first 
practised by Schitzinger in 1881, then by Senn, of America, was m 18S9 adopted 
by Jessop and Purcell, by Paul, Braun, and Weir in 1890, and with various 
modifications by Ryall and Lihenthal, and in 1909 hy Marro, of Turin 

Alhngham, jun, Cripps, and Reeves re-estabhshed inguinal colotomy, not 
forgetting the writings of Ball, of Dubhn, and of Davies-Colley, Surgeon to Guy s 
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Hospital Davies-CoUey made two valuable and original suggesuons The first 
was that of delayed opemng of the bowel — the operation ‘ a deux temps ’ The 
second suggestion he made was that of exteriorization of the colon when it is the 
seat of a mahgnant growth Davies-Colley deserves well to be remembered for 
so mgemous a suggestion It was enthusiastically adopted by Verneuil, of Pans, 
and IS described in full in the wnting of Reclus Vernemlj by the way, was 
accustomed to stitch together for the extent of some inches both loops of the bowel, 
so that on being opened they presented the appearance of a double-barrelled gun 
Ball, of Dubhn, writes in 1887 as an advocate of what he terms ‘ laparo-colostomy ’ 
He beheved in an abdominal exploration before colostomy He stated that it was 
easier to find the bowel, that the exact spot for the colostomy could be selected, 
and that the operation was made easier by exploration 

We now recogmze that there have evolved two distinct methods of performing 
an abdominal colostomy The one depends for its effiaency upon a spur — the 
method of Duret, Ailingham, Kme, Madyl, Kelsey, and Reeves The other 
method is that of division of the bowel, closure, and invagination of the distal end, 
and utihzation, in various ways, of the freed proximal loop It was, by the way, 
the practice of this latter method which led surgeons to a careful investigation and 
appreaation of the colomc blood-supply Many mgemous operauons have been 
devised to obtain sphincteric control of the anus which result from this method 
Meanwhile in our consideration of the first category we must not forget to mention 
the names of Ward, of Leeds, Hartmann, of Pans, and Miles, of London Ward, 
who was a colleague of Lord Moymhan of Leeds, devised a suture known as Ward’s 
mattress suture It is a further step in Alhngham’s mesocohc suture Hartmaim 
operates through a muscle-sphtting incision such as is employed in McBurney’s 
operation He forms his spur by passing a roll of gauze through the mesocolon, 
after the method of Zuckerkandl And latest of all is the method of Miles, who, 
first of all, explores the abdomen through a median subumbihcal incision and 
mobihzes the proximal portion of the pelvic colon by dividing any adhesions that 
may exist In this way he ensures that the segment of pelvic colon utilized for the 
colostomy adjoins the descending colon The loop of colon so mobihzed is with- 
drawn from the abdomen through a small stab masion situated at the junction of 
the outer and middle thirds of a line drawn from the umbihcus to the left anterior 
superior spine of the ihum A loop of stout silk is passed round the mesenteric 
vessels and then through a loop of silkworm gut inserted through the skin at a 
point midway between the umbihcus and the stab incision and tied, not so tightly 
as to occlude the arteries but tightly enough partially to obstruct the venous return 
In this way a sohd oedema of the spur is produced which effectively prevents it 
from receding 
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THE RELATION OF THE EXTRINSIC NERVES TO THE 
FUNCTIONAL ACTIVITY OF THE (ESOPHAGUS- 

By G C KNIGHT 

LEVEBHULME RESEARCH SCHOLAR AT THE ROT At COLLEGE OF 'URGEONS OF FVCLAND 

The purpose of this investigation was to determine the exact distribution and 
fiinction of the extrinsic nerves to the oesophagus and cardiac sphincter, and thus 
to obtain if possible a rational basis for the surgical treatment of achalasia 

Action of the Vagus on the (Esophagus. — It is generally agreed that vagal 
stimulation causes an increased ‘ tonus ’ of the thoracic cesophagus, but different 
workers have obtained varying effects on the cardiac sphincter after vagal stimula- 
tion Openchowskd described a ‘ dilator nerve ’ to the sphincter May^ and 
Langley^ showed that the dilator effect was obtainable by stimulation of the vagus 
as a whole and was not due to a separate dilator nerve Koennecke^ and Rieder® 
obtained the reverse effect Veach® reported that sphincter closure followed low- 
frequency stimulation, while high-frequency stimulation inhibited the sphincter 
Carlson, Boyd, and Pearcey’ related the variable effects to the coexisting gastric 
tonus, a point of view which is shared by McCrea, McSwiney, and Stopford ® 
Reid® in 1839 noted that in rabbits vagal section in the neck caused stasis of 
the food m the oesophagus It is generally agreed that this stasis is due to increased 
tonus of the cardiac sphincter followed later by dilatation of the oesophagus 
(Bernard,^® Schiff,^^ Kronecker and Meltzer,^^ D’Almeida,^® and Klee KrehP® 
has described a patulous cardia following vagal section in the neck McCrea, 
McSwiney, and Stopford^® considered that the increased sphincter tonus was only 
temporary, but it must be noted that in all their experiments the vagi were 
divided after they had passed into the abdomen 

Carlson,^' quoting Cannon,^® stated that after bilateral vagotomy in cars Cannon 
noted obstruction in some cases for several days and in others indefinitely Cannon^® 
distinguished two different effects of vagal section (i) paralysis of the upper zone 
which contains striped muscle, and (2) m the lower unstriped zone paralysis 
followed by recoveiyf of peristalsis in response to the local stimulus of mechanical 
distension In relation to obstruction he stated “ In my experience a difficulty 
in forcing food through the cardiac sphincter explains to some extent the slower 
empt}ing of the gullet durmg the first few days after operation, which is proved 
by the fact that strong peristaltic waves, so strong as to produce a very' marked 
bulging of the tube in front of them as they advance, have failed to force food into 
the stomach In my expenence this usually does not persist as a considerable 
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obstacle and the forcing of food into the stomach by oesophageal peristalsis becomes 
in time not difficult But there have been instances under my observation in which 
there was continued trouble The oesophagus m these cases suffered a marked 
dilatation and became filled with food which decomposed ” Such a description 
could be interpreted not as that of a transient obstruction but rather as an obstruc- 
tion overcome by the recovery of peristalsis 

Jurica/® m repeating this work, has described the recovery of irregular move- 
ments in the upper zone as well, which he believes are mediated through the ganglia 
of Auerbach’s plexus, and which he has demonstrated in this region 

Action of Sympathetic Nerves upon the (Esophagus — Gaskelpo has 
denied that the oesophagus receives any sympatheuc supply, and states that all 
observers agree that the splanchnic nerves do not affect the oesophagus in causing 
either contraction or relaxation Carlson,” however, obtained both contraction and 
relaxation of the cardia on splanchnic stimulation, and Veach-^ obtained an occa- 
sional motor response Page-May,^^ however, could obtain no response 

Kure*® and his fellow investigators, experimenting on dogs, find that stimula- 
tion of the stellate ganglion does not cause contraction of the oesophagus, but that 
stimulation of this ganglion during vagal stimulation results in an increase of the 
contraction of the oesophageal wall Rieder® was unable to obtain this result or any 
sympathetic response from the oesophagus or cardia His experiments were 
conducted in rabbits and dogs 

As regards excision of the sympathetic supply, Jurica” found no change in the 
X-ray appearances of the oesophagus following double splachnectomy Kure-^ 
has stated that excision of the stellate ganglia is followed by stoppage of a barium 
meal in the part of the oesophagus behind the heart, and excision of the sympatheuc 
fibres passing to the cardiac sphincter in an animal in which both vagi had been 
divided increased the obstruction at this site resulung from the vagal secuon 
On these grounds he postulated synergism of the vagus and sympatheuc in the 
oesophagus Jurica^® found that previous double splanchnectomy, followed by bi- 
lateral vagal secUon, does not alter the appearances resulting from the vagal section 
Kuntz^® states that in man the oesophagus is innervated chiefly from the inferior 
■cervical gangha, further branches also passing to the oesophagus directly from the 
thoracic sympatheuc gangha, or from these gangha via the aoruc plexus or a plexus 
in the posterior mediasUnum It is in relation to these direct branches that one 
discrepancy arises, some authors figuring many and others few or none Hovelacque^® 
considers that they are few in number and not to be found in all subjects Where 
they occur they are more numerous above the origin of the great splanchnics With 
the latter point Testut®’ is in agreement 

In regard to the possibility of a recurrent supply from the abdomen, it might 
well be that those sympathetic fibres which supply the cardia also innervate the 
adjacent sphincter , and here Brandt-^ has described a large branch arising from 
the semilunar ganglion of the left side passing directly to the cardia Hovelacque,^® 
in describing the coronary plexus of the stomach, states that it is distributed to the 
cardia with the cardio-oesophageal branch of the left gastric artery Hurst-® 
observes that branches derived from the splanchnic accompany the inferior phremc 
arteries and piercing the diaphragm supply the lower part of the oesophagus 

Nature of the Cardiac Sphincter -—This is the subject of controversy 
Evidence for the existence of such a structure has been brought forward by Langley,® 
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and more recently by Poulton and Payne/® who have observed the contraction 
occurrmg at this region in rabbits and have caused relaxation of the contracted 
region on vagal stimulation McSwmey®i regarded this structure as part of the 
stomach rather than the cesophagus, on account of the response of its musculature 
to drugs, the responses resembhng gastric rather than oesophageal reaction Views 
held by other authors suggest that sphincteric action m this region depends upon 
the contraction of adjacent structures — e g , the cruciate fibres of the diaphragm 
and the so-called liver tunnel, either alone or together with an intrmsic sphincter 
mechamsm Thus Jackson®^ stated “ The diaphragmatic pmchcock is the normal 
mechanism by which, along with kinking of the oesophagus, the food in the stomach 
is prevented from regurgitation, and the diaphragmatic pmchcock opens at the 
proper moment m the deglutitory cycle ” Mosher,®® in describing the action of 
the surroundmg liver in relation to deglutition m the abdominal oesophagus as 
observed by X rays, writes “ In watching a patient with a normal oesophagus 
swallow, the oesophagus is seen to come to a point momentarily at the upper border 
of the liver Then, after a delay of a second or two, the liver tunnel opens up and 
the milk streams into the stomach ” 

Fulde,®^ in a recent investigation of the mechamsm of the cardia, describes 
an intrinsic mechanism the action of which is modified by the phrenico-oesophageal 
membrane This structure, in virtue of its high attachment to the oesophagus, 
can close the cardia by compression dunng descent of the diaphragm, opemng 
therefore occurring at the beginnmg of expiration This action is mechanical 
and depends upon the relative position of cardia and diaphragm 

EXPERIMENTAL METHODS 

In attempting to elucidate some of these problems the methods chosen have 
been anatomical dissections in stillborn children and a n imal experiments In 
animals the methods of investigation were two 

Method I — Firstiy, the study of changes produced in the intra-oesophageal 
pressure on electrical stimulation of the extrmsic nerves to the oesophagus The 
changes of pressure produced were received by a thin rubber bag introduced through 
the mouth and connected by a tube to a pump by which the bag could be distended, 
and also to a water manometer recording on a kymograph Electrical stimulation 
was carried out using a coil and vulcanite insulated electrodes The coil was kept 
at 8 to 10 cm , having four volts in the primary circuit For sympathetic stimulation 
a combination of an electric pendulum interrupter in the primary circuit and 
a metronome m the electrode circuit was arranged so as to produce volleys of six 
make-and-break shocks occurring three times a second For vagal stimulation it 
was found that the results were the same if the vagi were left intact or both divided 
The best responses were obtained from the right vagus, and in all experiments 
vagal stimulation refers to stimulation of the peripheral end of the divided right 
vagus in the neck, the left remaimng intact Light intratracheal ether anesthesia 
was used (with positive pressure when the thorax was opened") In aU cases the 
animals were experimented on twenty hours after their last feed 

Method 2 Secondly, the extrinsic nerves were divided by vanous operations 
described below, and later the changes resultmg in the oesophagus were studied b} 
means of X-rav plates taken of barium milk introduced by a tube passed from the 
mouth under ether anaisthesia 
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The animals used m all cases were cats The choice of these animals was made 
deliberately following the work of Arey and Tremame ==5 on the muscle content of 
the oesophagus in animals and humans These observers have shown that these 
animals correspond more closely to the human in that both possess unstriped muscle 
in the lower third of the oesophagus, whereas dogs differ from the human in 
contaimng striped muscle as far as the cardia, and rabbits are unsuitable in possessing 
three muscular coats All experimental results have been confirmed in at least 
three cases 


EXPERIMENTAL RESULTS 
METHOD 1 

The results obtained from stimulation of the extrinsic nerves were found to 
vary according to the portion of the oesophagus under examination, and will be 
described as to vagal and sympathetic stimulation under four zones 

1 Upper Third of Thoracic (Esophagus — 

a Vagal Stimulation — This caused a simple tetamc contraction of the upper 
third, after a latent period of ^ to ^ second The contraction passed off immedi- 
ately stimulation ceased There were no secondary waves {Fig iiijV) The 
result appeared to be a shortening of the oesophagus and a straightemng of its 
lower end 

h Stimulation of the Stellate Ganglion — ^If carefully isolated, stimulation of 
this structure caused no contraction of the oesophagus {Fig When, 

however, this stimulation was combined with stimulation of the vagus there resulted 
an increase in the degree of contraction of the oesophageal wall {Fig iii, vs) 
Further, if the vagal stimulation was prolonged sufficiently, until the oesophageal 
pressure showed signs of returning to the normal level, sympathetic stimulation 
caused an increase m the contraction above the original vagal rise {Fig 1 12 ) 

After prolonged vagal stimulation of approximately 20 seconds followed by an 
mterval of about 15 seconds, sympatheoc stimulation alone produced an mcrease 
of pressure within the bag {Fig 112, s) which showed oscillations exactly similar to 
the original oscillations occurrmg at the cre«t of the combined vagal and sympa- 
thetic stimulations 

2 Lower Third of Thoracic (Esophagus. — 

a Vagal Stimulation — This was followed by an increase of tonus and motihty 
in the lower third of the oesophagus, persisting for some time after stimulation 
{Fig 113) The latent period of this reaction is approximately ] second , a second 
type of response consists of a series of secondary waves, three or four m number, 
occurring at intervals of approximately 10 seconds and following upon an initial 
contraction or relaxation 

b Stimulation of the Stellate Ganglion or Thoracic Sympathetic Chains This 
caused a slight diminution of tonus and inhibition of the increased motihty 
resulting from vagal stimulation or from mechanical distension of the cesophagea 
wall by the inflated bag {Fig 114) 

3 Middle Third of Thoracic (Esophagus —The effects produced were 

variable and intermediate between the above 

a Vagal Stimulation —This caused tetanic contraction foflowed by secondary 
waves, a combination of the effects seen m the upper and lower thirds 
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Fig 111 — Tracing of pressure within 
the upper third of otsophagus, showing 
the effects of vagal and sympathetic 
stimulation, separatelj and combined 
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Fig 112 — Tracing of pressure within the upper third of oesophagus, sho\«ng 
result of sympathetic stimulation upon prolonged vagal stimulation 
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Fig 113 — ^Tracing of pressure uithin the lower third of oesophagus, showing prolonged effect of short vagal stimulation 
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b Sympathetic Stimulation — This caused a diminution of tonus or an increase 
of the contraction resulting from vagal stimulation The varying results appeared 
to be due to the exact position of the mtra-cesophageal bag 

4 Inter-diaphragmatic and Intra-abdommal Portion of (Esophagus — 
a Vagal Stimulation —This caused immediate relaxation of this portion of the 
ffisophagus m all cases {Fig 115) 

b Stimulation of the Stellate Ganglion^ Thoracic Chains, Splanchnic Nerves 

No effect {Fig 115, stell) 

c Stimulation of the Nene-fibtes stmoundmg the Cceliac Axis Arteiy and Left 
Gastric Artery —A gradually increased contraction of this portion of the msophagus 
was observed {Fig 116) 

Microscopic section of these nerve-trunks showed the presence of meduUated 
fibres among the non-meduUated trunks Reflex effects, such as a complete vomiting 
reflex and alterations in pulse and blood-pressure, demonstrated the presence of 
afferent fibres m these trunks To make sure that the rise of tonus in the msophageal 
musculature was not reflex in nature, the experiment was repeated with the artery 
and nerves divided Stimulation of the peripheral end still produced a rise in 
tonus, showing that the effect was not reflex, provided that the strength of the 
Stimulation was increased to compensate for the impaired blood-supply {Fig 117) 
The above results suggesting the presence of an mtrmsic spfencter at this 
region, the experiments were repeated with the diaphragm divided, the hver 
displaced, and the (esophagus lying free Relaxation was still obtained on vagal 
stimulation and contraction on sympathetic stimulation {Fig 118) 

METHOD 2 

The results of excision of the extrinsic nerves of supply as studied by X-rays of 
barium introduced into the oesophagus under ether ansesthesia are given below 
The Normal Cat — In studying these plates it is necessary to have for 
comparison the X-ray appearances of the oesophagus of the normal cat There is 
moderate peristalsis of the (esophagus There is no contraction in the region of 
the diaphragm and intra-abdominal (esophagus {Fig 119) When the meal has 
entered the stomach it cannot be returned to the oesophagus by digital pressure 
exerted upon the stomach contents through the abdominal wall {Fig 120) 

Bilateral Division of Vagi —There is dilatation of the thoracic oesophagus 
and decreased motility, peristalsis recovering later in the lower third There is 
contraction in the region of the diaphragm and abdominal portion — 1 e , that region 
which was shown above to exhibit the reactions of an intrinsic sphincter {Fig 121) 

If the meal enters the stomach it cannot be returned to the oesophagus by 
digital pressure {Fig 122) 

The degree of the changes produced depends upon the level at which the vagi 
are divided and the time that has elapsed since operation Fig 121 shows the 
condition four months after bilateral division of the vagi below the lung root Two 
weeks after operation this animal showed no obstruction at the sphincter Fig 13 1 
shows the condition in the same ammal seven months after operation, in which the 
obstruction had increased sufficiently to produce vomiting If the deneriation is 
more extensive and designed to cut off all vagal fibres, by division of the right vagus 
in the chest below the recurrent laryngeal, and division of the nerve plexus on the 
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surface of the ossophagus high m the thorax to interrupt those fibres descending 
m the plexus from the right recurrent laryngeal, and division of the left vagus m 
the neck, then the condition shown in Fig 123 is produced It shows enormous 
dilatation and an obstruction sufficiently severe to cause death 

Bilateral Excision of Stellate Ganglia — Increased peristalsis is observed 
in the middle and lower thirds The sphincter is normal There is marked 
hypertonicity m the upper third (striped muscular zone) {Ftg 124) 

Bilateral Excision of the Thoracic Sympathetic Chains — The third to 
tenth ganglia were excised m two stages through successive thoracotomies Fig 125 
shows the condition six weeks later There is a great increase m the peristaltic 
activity of the oesophagus, it being difficult to obtain a plate of the meal vi situ 
Digital pressure on the abdomen readily returns the meal from the stomach to the 
oesophagus, showing diminished sphincter tonus (Fig 126) 

Bilateral Division of Vagi at Lung Root, with Bilateral Excision of 
Thoracic Sympathetic Chains (Ganglia 3-10) — Performed m nvo stages 
through successive thoracotomies X-ray taken two months later The oesophagus 
IS at first somewhat dilated and shows decreased motility The contraction at the 
diaphragm and mtra-abdominal portion does not develop (Fig 127) When the 
meal has entered the stomach it can be returned to the oesophagus by digital 
pressure diminished tonus (Fig 128) After some weeks there is a return of 
peristaltic activity and the tonus of the sphincter is regained, but obstruction at 
this region does not occur, the sphincter relaxing readily in the course of peri- 
stalsis as m the normal ossophagus 

Excision of Sympathetic Fibres surrounding the Coeliac Axis Artery — 
The sphincter is completely patulous and cannot support the meal in the vertical 
position (Fig 129) The meal flows back passively into the oesophagus when the 
animal is placed m the horizontal position (Fig 130) After some months there is 
some recovery of tonus, but digital pressure still causes the return of the meal to 
the thoracic oesophagus 

Division of the Coronary Artery of the Stomach — Changes similar to 
the above, but less marked, the sphincter being in diminished tonus but not 
patulous 

Coeliac Peri-arterial Sympathectomy in an Animal previously treated 
by Bilateral Division of the Vagi — Fig 131 shows the condition of the 
oesophagus in an animal where both vagi had been divided below the lung root 
seven months previously It had been vomiting its food for one week Fig 132 
shows the condition after peri-arterial sympathectomy , the food passes into the 
stomach without any obstruction The sphincter is shown in a relaxed condition 
There is increased peristalsis of the entire lower third of the oesophagus 

DISCUSSION 

It appears that the type of response obtained from electrical stimulation of 
the extrinsic nerves passing to the thoracic oesophagus depends upon the nature 
of the muscle content of the region under examination 

Thus m cats the upper third consists of striped muscle, and in it was obtained 
the type of response elicited by Kure and his co-workers'^® from the entire oeso- 
phagus in dogs The striped muscle is prolonged throughout the entire extent 
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Fig 119 — \-raj of cesophagus of normal cat, 
showing no contraction at cardiac sphincter 


I 





Fig 121 — X-rai of ossophagus following 
bilateral \agotomj, showing contraction at the 
cardiac sphincter 



I IG 123 — \-ri\ ■following complete bilateral 
sacotomi, ■showing cnormius dilatation and cora- 
pltlc Obstruction at the cardiac sphnsctc" 



Fig 120 — X-ray of normal cat, showing no 
return of the meal from digital pressure on the 
stomach contents 



Fig 122 — X-ra> following bilateral yagotomj, 
showing no return of the meal from digital pres- 
sure on the stomach contents 



Fto 124 — \-rat following bilateral c'cision 
of stellate ganclia shownng hspcrtoniats of upper 
third and increased penst-ls , The sphincter was 
nomj 
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rtG 125 — \-ray lollowing bilateral excision 
of thoracic chains, showing increased tonus and 
motility 


following bilateral excision 
of thoracic chains, showing the return of the meal 
from 'tomach to oesophagus 





Fig 127 — X-ra> following bilateral vagotomy 
and thoracic sympathectomy showing absence of 
contraction at the cardiac sphincter (Cf Fig 121 ) 



Fig 129 -X-ray following cceliac sympathec- 
toniyj showing that the meal cannot be supported 
in the vertical position 


Fig 128 — X-ray following bilateral vagotomy 
and thoracic sympathectomy, showing return of 
the meal from stomach to cesopl agus 



Fig 130 — X-rav following cceliac sympathec 
tomy, showing passive return of the meal to the 
oesophagus in the horizontal position 
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of the oesophagus m dogs (Arey and Tremaine^^) Further, the influence on 
prolonged stimulation is somewhat suggestive of the results obtained by Orbeli^® 
upon the influence of sympathetic stimulation on fatigue m skeletal muscle, though 
differing from this reaction in its immediate and sudden effect 

In the lower third the types of response elicited are those which are associated 
with the influence of extrinsic nerves upon unstriped muscle elsewhere in the gut 
— 1 e , increased tonus and motility on vagal stimulation and inhibition of motility 
on sympathetic stimulation In this region in cats the muscle is predominantly 
unstriped The responses also showed a marked similarity to those obtained by 
Beattie and Sheehan®’ from the stomach m cats, which accorded with the observation 
of McSwiney®^ that the musculature of the cardia gave a response to drugs which 
IS ‘ gastric ’ in type rather than ‘ oesophageal ’ In the middle third variable effects 
were obtained 

The results obtained from the mter-diaphragmatic and mtra-abdominal portions 
of the oesophagus show the presence m this region of an intrinsic sphincter 
mechanism, since relaxation was obtained in all cases on vagal stimulation and 
contraction on sympathetic stimulation 

The changes resulting in the cesophagus from excision of extrinsic nerve 
confirm the views expressed above Thus it has been shown that vagal stimulation 
caused an increase of tonus throughout the oesophagus, with increased motility of 
the unstriped area and relaxation of the cardiac sphincter Division of both vagi 
IS followed by dilatation of the oesophagus and contraction of the sphincter The 
degree of dilatation and the severity of the obstruction are proportional to the extent 
of the denervation performed Immediately following this operation there was 
also a diminution of peristaltic activity, but this returned after some time as stated 
by Cannon — 1 e , the unstriped area regained the power to respond to local stimuli 
by local contraction and peristalsis It is interesting to note that this activity is 
not accompanied by relaxation of the sphincter, which remains in a condition of 
increased tonus It has been stated elsewhere that this obstruction is only tem- 
porary in nature — with this we cannot agree Fig 121 shows the condition in 
a cat four months after operation Fig 131 is taken from the same animal three 
months later, and in this case the obstruction has increased m seventy despite 
the increase in peristalsis 

Stimulation of the sympathetic has been shown to excite certain effects upon 
the striped muscle of the oesophagus — diminution in the peristaltic activity of the 
lower third and contraction of the cardiac sphincter These views again receive 
confirmation from the results of the operations quoted above Thus bilateral 
excision of the stellate ganglia is followed by increased peristalsis in the middle third 
of the oesophagus Bilateral excision of the thoracic chains is followed by increased 
peristalsis and diminished sphincter tonus, and coehac peri-arterial sympathectomy 
results m diminution of sphincter tonus 

We were unable to see any sign of the peculiar retropericardial obstruction 
described by Kure-* following bilateral excision of the stellate ganglia, except in 
so far as hypertomcity of the upper two-thirds caused narrowing of the lumen 

When bilateral vagotomy and excision of the sympathetic chains has been 
^rformed, the lower third of the oesophagus has been completely denervated, for 
the sympathetic supply to the sphincter must take its ongm from this source, by 
whatever route it reaches its destination In such a case the effects at first observed 
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appear to be a combmation of the above There is a diminution in tonus and 
motihty of the oesophagus and diminished sphincter tonus The obstruction 
which results at this region when the vagi are alone divided does not occur 
Later there is a return of peristalsis in the lower third, but this peristalsis is 
accompanied by relaxation of the sphincter, which docs not occur when the vagi 
alone are divided 

As regards the possibility of the vagus exciting both motor and inhibitory 
action upon the sphincter, this is not disputed It is w'ell known that many nerves 
contain antagonistic fibres which may be selectively stimulated by suitable means 
In these experiments contraction occurring at the cardiac sphincter on vagal stimu- 
lation has never been observed, but the experiments have in all cases been conducted 
with high frequency and m animals in the fasting condition The predominant 
action of the vagus upon the cardia is inhibitory In all cases vagus excision has 
been followed by contraction at the sphincter, and sympatheuc excision by 
diminished tonus 



Fig 131 — ^X-ray showing late result of double Fig 132 — X-ray showing relief of the ob- 

vagotomy The obstruction at the sphincter has struction at the sphincter following coehac sym- 

increased m severity (Cf Fig 121 ) pathectomy (Cf Fie 131 ) 

The bearing of these results upon the etiology of achalasia is interesting 
Bilateral division of the vagi results in the clinical symptoms and X-ray appearances 
of achalasia, this effect being permanent and increasing in severity as time goes on 
If the denervation is sufficiently severe, the symptoms are sufficient to cause 
death of the animal, and the post-mortem appearances of achalasia are produced 
Fig 133 shows such a specimen at present m the Museum of the Royal College 
of Surgeons It is the thorax of the ammal whose radiographic appearances are 
shown m Fig 123 The oesophagus is enormously dilated— including the upper 
third— and ‘filled the chest’, simulating a mega-oesophagus Rake^’® has shown 
that in man cases of achalasia show a degeneration of the cells of Auerbach’s 
plexus These cells Miss C J HilP® considered to be vagal relays, in which 
she IS in agreement with Gaskell,^® Kuntz,^® and Abel 

If, however, the sympathetic fibres are also removed, the obstruction and 
dilatation do not occur and the oesophagus becomes almost indistinguishable 

from the normal , , , j 

Further, if an animal is prepared so as to reproduce the clinical symptoms and 
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X-ray appearances of achalasia, subsequent sympathetic denervation of the cardiac 
sphincter results in a complete cessation of the symptoms, and radiograms show 
that food now enters the stomach There is increased peristalsis of the lower 
third of the oesophagus and relaxation of the sphincter (see Figs 131, 132) There 
is no increase in the seventy of the obstruction such as was observed by Kure 
in dogs Food enters the stomach readily, whole meat being taken, whereas flmd 
only could be retamed before operation Vomiting ceases and the ammal gams 
weight — m one case to the extent of 0 75 kilos m three months 

As regards the sympathetic innervation of the cardiac sphincter, dissection 
m human stillborns showed that the thoracic oesophagus derived its sympathetic 
innervation from two mam sources (i) A few direct branches from the thoracic 


sympathetic ganglia above the aortic arch , (2) The mesial branches of the 

ganglia via the pen-aortic plexus and oesophageal 

vessels Immediately above the diaphragm no 

fibres to the oesophagus by either of these routes 

were seen The experimental results show that j 

stripping of the fibres surrounding the coehac vf yUE “"'t 

axis artery resulted m a patulous sphmcter In \ 

the cat these fibres are derived chiefly from the / 1 

peri-aortic plexus, with some accessions from 

the coehac ganghon Some of these fibres reach 

the sphmcter along the course of the left gastric Y ‘ 

artery, since division of this vessel results m a V 

diminution but not complete loss of sphincter 

tonus, such as occurs after coehac sympathectomy 

The splanchnic nerves do not contribute to this 

supply to any appreciable extent, smce no con- 

traction of the sphincter could be produced Q V 

by Stimulation of these structures This result 

received confirmation m the human from a 

case of coehac sympathectomy performed by 133 -The thorax of a cat 

Mr J B Hume, Assistant Surgeon at St Bar- foiio%\^ing bilateral vagotomy, showing 

, , ? tt « ^ rr, ccsophageal dilatatzon and obstruction 

tnoioniew s Hospitalj for gastric ulcer Two sphmcter sufficient to cause 

years after operation the patient was X-rayed 

and the cardia specifically observed The sphmcter was seen to open abnormally 
readily, there being none of the usual delay at this region, although actual 
regurgitation could not be obtained 


Fig 133 — ^The thoras. of a cat 
following bilateral vagotomy, showing 
oesophageal dilatation and obstruction 
at the sphincter sufficient to cause 
death (Cf Fig 123) 


CONCLUSIONS 

1 The msophagus receives a sympathetic innervation 

2 There is a true intrinsic sphincter at the cardia 

3 Vagal stunulation causes tetanic contraction of the upper third of the 
msophagus, which is composed of striped muscle This contraction is augmented 
by sympathetic stimulation 

4 Vagal Stimulation causes increased tonus and motihty of the lower tliird 

ot the ttsophagus, which is composed of plain muscle The tonus and motility 
are inhibited by S3rmpathetic stimulation ^ 
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5 Bilateral vagal section, if complete, reproduces the appearances of achalasia 
of the cardia Simultaneous removal of the sympathetic fibres prevents the 
onset of this obstruction When the obstruction develops it can be relieved by 
section of the sympathetic supply to the sphincter 

6 The sympathetic supply of the cardiac sphincter is accessible as it passes 
to the sphincter along the course of the coehac axis and left gastric artenes 

My thanks are due to Mr F Watson, Technical Assistant at the Buckston 
Browne Farm, for his help in the experimental work, and to Mr A Holder, 
Radiographer at St Bartholomew’s Hospital, for the excellence of his radiograms 
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THE GROWTH OF PERIOSTEUM IN LONG BONES* 

By W turner WARWICK 

SURGEON TO OUT-PATIENTS, MIDDLESEX HOSPITAL 

AND PHILIP WILES 

ASSISTANT SURGEON, QUEEN’S HOSPITAL FOR CHILDREN 

The growth of bones at one time appeared a simple matter Like any other 
structure in the body they were beheved to increase m length and thickness by 
what may be called mterstitial giowth—z process whereby the increase in size is 
attained by the growth of each small fragment in length and thickness to a varying 
extent The femur of a child bears a close resemblance to the femur of an adult, 
the astragalus of a child to the astragalus of an adult The theory that the growth 
IS interstitial afforded a completely satisfactory explanation in each case 

This simple and satisfactory view was shattered by the experiments of John 
Hunter, who placed pellets at measured intervals in long bones and found that 
with the growth of the bone the pellets remained the same distance apart This 
fact, combined with histological observations by Goodsir of the growing carti- 
laginous disc near the ends of the bone, estabhshed the view that long bones grow 
in length by linear prohferation of the cartilaginous disc, the so-called epiphysial 
or diaphysial line As a result of the added comphcation of this growth disc, many 
problems of varying importance have been mtroduced into the puzzle of bone 
growth 

If a bone grows more or less equally at each end, the original shaft of the 
child must he buried in the imddle third of the shaft of the adult If, as has 
hitherto been assumed, the periosteum also grows at its extremities, it is necessary 
to find some explanation of the fact that muscle attachments in the adult are not 
crowded into the middle third of the bone but are arranged in the same relative 
positions as m the child 

The relation of periosteum to bone growth has been much discussed, but no 
direct or at any rate conclusive observations have been made on the growth of 
periosteum itself One suggestion that presents itself is that no matter how compli- 
cated are the processes that obtam in the mterior of the bone, periosteum on the 
outside might conceivably grow interstitially From an external aspect the growth 
process in long bones would then bear a close resemblance to that in short or 
irregular bones (eg, the carpal and tarsal bones; 

The object of the present experiments was to throw hght on the behaviour 
of periosteum in the growth of long bones It was felt that an understanding of 
this might help to explain the sliding of muscle msertion and perhaps throw some 
hght on the vexed question of the relation of periosteum to bone limitation and 
modelling (The question of the exact consatution of periosteum is left on one 
side, as it will be seen that our experiments only deal with the fibrous portion ) 


* From the Courtauld Institute of Biochemistry 
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Rabbits were used for all the eYpcrimcnts They were usually about six weeks 
old and were killed after a further six to nine weeks for examination In every 
case the tibia of the hind legs was taken as the experimental bone The insemons 
of the internal lateral ligament of the knee and of the anterior annular ligament 

01 the ankle were chosen as clearly defined points of attachment of soft tissues 
to bone 

The experiments may be divided into four groups 
G^up A. The first senes of experiments were earned out along the original 
lines of Hunter The details of these experiments were as follows (Rabbit 2, 
Fig 134) — 


OrCKATIOK, 
Nov 22, 1930 


KlI LED, 

Jan 30, 1931 



Silver Wire pins were placed in holes drilled through the whole thickness of 
the bone at measured points which included among others those of the attachments 
of the internal lateral ligament of the knee and of the anterior annular ligament 
of the ankle After nine weeks’ growth it is seen that the pins remained the same 
distance apart, but the insertions of the ligaments had moved considerably from 
their original sites, indicated by pins Pinnmg down the ligaments to the bone has 
made no difference to this movement 

The results of these experiments are m agreement with those of Hunter No 
mtersutial growth of bone has taken place In addition, however, it is to be noted 
that the attachments of certain ligaments have moved along the bone Reflection 
shows that the procedure throws no light on what happened to the periosteum 
either during the experiments or under natural conditions Just as the ligaments 
travel along the bone, so conceivably may the periosteum itself It may have 
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grown mterstitially or have grown from the end only, or have been prevented from 
growmg by being attached to the underlying bone by the pins 

Group B —It was necessary to mark the periosteum without attaching it to 
the underlying bone so as to permit it to grow naturally This presented some 
difficulty At first an attempt was made to differentiate growth of periosteum 
from bone by threading wire loops through the periosteum It was then found 
that the part of the loop on the deep surface became incorporated with the bone 
and remained fixed, although rotation of the loop sometimes occurred, it was 
obvious that this was not a satisfactory method Various devices were tried and 
discarded Finally, actmg on the suggestion of Dr Scarff, Indian ink was tried, 
and proved to be quite satisfactoiy 

The bone was exposed with the usual surgical aseptic techmque and the 
periosteum carefully dried with swabs At suitable intervals marks of Indian ink 


Operation, Killed, 

Aug 19, 1931 Sept 29, 1931 



Fig 135 —Rabbit 6 
• = Wire pins o == Indian ink 


were then made superficially in the substance of the periosteum with a mapping 
pen Dividers were used for making all measurements, which are recorded m 
centimetres At the end of two months the marks, with a few exceptions, were 
still clearly visible, although they had become slightly fainter and more diffuse 
Owing to the impossibihty of making extremely small marks, the measurement 
between any pair of marks can only be considered accurate to the nearest milhmetre 
Metal pins placed through the diaph3'sis of the bone remain unchanged m 
position and can be regarded as fixed points from which to make future measure- 
ments Two pins were placed through the bone to act as fixed pomts and ink 
marks were made on the periosteum and ligaments If the periosteum grew only 
hy increments from its ends, then the positions of the ink marks relative to the 
pins should remain unchanged That this does not occur is very clearly shown 
by Rabbit 6 (Fig 135) 
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Clear evidence was thus obtained that interstitial growth of periosteum takes 
place Ink marks placed m the ligaments at their insertion were found still to 
remain at the junction of ligament and periosteum 

Group C.— Further experiments showed that the periosteum adjoimne the 
ligamentous attachment changed its position with that of the ligament itself Ink 
marks were made on the ligaments and the periosteum at exactly the same level 
I he relative positions of these two marks were unchanged ^vhen the animals were 


DERATION KlILED 

Nov 2, 1931 Dec 30, 1931 



Fia m—Rabiit 10 
• = Wire pins o = Indian ink 


killed (Rabbit lo, Fig 136 ) It is therefore unlikely that the drag of the shifting 
of ligament insertions plays much part in the separation of given points in the 
periosteum 

It has thus been shown that the insertion of a ligament always preserves the 
same relationship to the fragment of periosteum to which it was originally attached 
In other words, the two halves of a mark which at any period indicates the junction 
of the periosteum with any given ligament remain undivorced during growth of 
the bone, and presumably the same also holds good for the relationship between 
periosteum and any muscle insertion 

It would have been of interest in this connection to observe any change in 
the position of the lower tibio-fibular synostosis relative to the points fixed by the 
pins Howevei, it was not thought advisable to attempt to make this observation 
at the same time from fear of damaging periosteal growth 

It IS now necessary to consider briefly how the ligamentous msertion changes 
Its position If the hgament is merely attached to the periosteum itself, no difliculty 
arises, as the hgament simply moves with the growfh of its related periosteum 
The solidity with the bone beneath must then be brought about by the rapid 
fixation of fresh peiiosteal perforating fibres formed m the subperiosteal plane in 
response to the stress on the slowly shifting insertion 
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It IS generally held, however, that “ where tendons or hgaments are inserted 
into bone, the fibre bundles of the tendon are continued into the bone as perfor- 
ating fibres, so that the attachment of tendon to bone is thus rendered very intimate ” 
(Schafer^) If this view is accepted, the perforating fibres must be supposed to 
elongate as the hgament shifts its position, for they cannot be supposed to re-msert 
themsehes higher up the bone The elongation may take place m the bone itself 
or in the part of the fibres which runs immediately under the periosteum The 
latter suggestion is more likely It may then be supposed that the freshly formed 
periosteal bone fixes the fibres in their slowly changing position The subperi- 
osteal changes are not affected by transfixation of the hgament to the bone by pins 
No matter what view of these fibres is taken, the effect produced is that the 
insertion of ligament and probably of muscle with the associated pits and ridges mark- 
ing these insertions must actually travel subperiosteally along the bone as it grows 
Group D. — Finally an attempt was made to discover if the increase in length 
of the periosteum took place by regular interstitial growth — that is to say, as evenly 
as a piece of elastic stretches — or if it were more irregular To this end a series 



of ink marks was made on the periosteum of the entire length of the shaft at 
intervals of 0 5 cm After growth it was found that, with few exceptions, each 
interval was increased in size, although not all to the same extent Occasionally 
isolated ink spots could not be found (Fig 
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SUMMARY AND CONCLUSIONS 

1 The growth of the periosteum of the tibia: of young rabbits was observed 
by means of marks of Indian ink 

2 It was found that periosteal growth did not occur as in the underlying bone 
by increments from the epiphysial lines, but by interstitial growth throughout its 
length 

3 The limited number of observations that were carried out indicate that the 
interstitial growth is reasonably regular The results arc recorded 

4 The process of ligament and muscle sliding during normal growth of long 
bones, and possibly also the limiting of growth and modelling of the bone, are 
related to the interstitial growth of periosteum 

We wish to express our indebtedness to Professor Dodds for the hospitality 
of the Courtauld Institute of Biochemistry, in w'hich the work was carried out 
Our thanks are due to Mr E R E Spence, technician, for his assistance and care 
of the animals 
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SHORT NOTES OF RARE OR OBSCURE CASES 


FALLOPIAN TUBE IN THE MALE: 

DISCOVERED WHILE OPERATING FOR FEMORAL HERNIA 

By J A BATY 

SENIOR HOUSE SURGEON, CUMBERLAND INFIRMARY, CARLISLE 

A MINER, aged 29, attended the Out-patient Clmic of the Cumberland Infirmary, 
complaining of ” rupture ” in the right groin He stated the rupture had been 
present since birth The swelling always disappeared spontaneously when he lay 
down There had never been symptoms of threatened obstruction His own 
doctor had attended him a few months previously for an attack of left-sided 
epididymitis which lasted about a fortmght There has been a transitory yellow, 
opaque, sticky discharge, but no other urinary symptom No evidence of gono- 
coccal infection had been discovered The patient had been married over a year 
Marital relations were apparently normal, but birth control had been practised and 
there was no child 

On Examination — The patient was well developed and had a rather pugilistic 
type of face All the secondary male characteristics were in evidence No testis 
could be felt in the right side of the scrotum, inguinal canal, or femoral triangle 
There was a femoral hernia which could easily be reduced On the left side the 
testis was of average size with a definite corpus testis and epididymis, and lay in 
the scrotal sac The cord was normal and there was no detectable hernia Per 
rectum, the prostate was found to be very small, globular, and no larger than 
a pea 

Operation (Nov 30, 1933) — Operation for right femoral hernia was performed 
by Mr J N J Hartley The inguinal canal was first explored There was no 
sign of the testis, cord, or hernial sac in the canal The femoral hemial sac was 
then dissected free and brought up into the inguinal canal It was about the size 
of a thumb and when opened the neck readily admitted the index finger A search 
was made for an undescended testis, but no testis could be felt by the finger 
While retracting the neck of the sac, the free extremity of a tube appeared at the 
mferomedial margin This was gently brought out, and to our surprise it had all 
the appearance of a miniature Fallopian tube By further traction the tube was 
seen to be continuous with a firm muscular structure about the size of the distal 
phalanx of the httle finger The opposite angle of this body could not be reached 
and It was therefore not determined whether a tube existed on the left side 

The mesosalpinx and the inner end of the tube were ligated, and the tube 
was removed for investigation The neck of the sac was ligated by a purse-string 
suture applied from within and the hermal sac pursed up by a catgut suture The 
femoral walls were nariowed by non-absorbable sutures and the wound was sutured 
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Description of the Tube — The excised tube is about 3 in m length, and, 
as will be seen from the accompanying sketch (Fig 138), possesses a fimbriated 
extremity with a distinct ostium The tube is lying along the free upper border 


Ostium fimbriated 



fTubutes) 

Fig 138 — Specimen of Fallopian tube remoted from male patient Drauinp of specimen from 
posterior aspect A and B indicate source of sections for microphotographs 


of a thin membrane on the posterior aspect of which a number of rudimentary 
structures can be seen Passing out from under cover of the fimbriated end of 
the tube is a definite ridge which divides into two mam stems forming a triangular 



Fig 139 —Section taken from A in pig 138 Fallopian tube Low power view 
showing structure For details see te\t 


area occupied by smaller radiating ridges These, at the periphery, anastomose 
Just above the medial mam ridge there is a flattened boss about ] in by ] in and 
below the latter are further ridges, branching and rejoining From the medial end 
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of this system a single ridge arches up towards the tube and for a short distance 
runs parallel along the latter’s lower border Separation of these structures again 
occurs at a point about f in from the attached end of the specimen 

Histological investigation (Fig 139) shows the tube to possess a tumca serosa 
separated by a tunica adventiua of loose connective tissue from a tunica muscularis 
The latter is composed of two strata of smooth muscle fibres, the outer longi- 
tudinally arranged and the inner circularly The submucosal layer of embryonic 
fibroblastic cells supports the mucous membrane, which is thrown into a number 
of longitudinal folds The Iming epithehum consists of columnar cells with large, 
pale central nuclei showing a fine chromatin network The free surface presents 
small protoplasmic protusions which are defimtely ciha 



Fig 140 — Section taken from B m Fig 138 Tubules Low-power view showing structure of 
oval swelling below fimbriated extremity of tube 

A section taken to include the ridges and oval swelling in the membrane below 
the fimbriated end of the tube reveals no evidence of ovarian or testicular tissue 
For the greater part this area is composed of small tubules lined by ciliated 
epithelium and held m apposition by loose connective tissue (Fig 140) 

COMMENTARY 

There can be no doubt that m this patient there existed a diminutive but 
well-developed Fallopian tube The Mullerian element on the right side has 
become dominant There are vestiges of the Wolffian derivative, and these are 
more in evidence than in the normal female The epoophoron with its ductus 
epoophori longitudmalis can readily be distmguished The ductuli correspond to 
the efferent ductules of the testis, but no spermatocytic cells are present The 
ductus epoophori longitudinahs is the remains of the Wolffian duct and is the 
homologue of the vas in the male and the duct of Gartner in the female 
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The embryological explanation for the developmental abnormality can only be 
conjectured Undoubtedly sex differentiation rests upon chromosomal constitution 
It IS determined at the moment of union beuveen sperm and ovum according to 
whether the sperm carries the X or Y chromosome Before sex differentiation 
becomes reinforced by endocrine activity, the chromosomal influence appears so 
weak that the developing embryo passes through an indifferent phase, strucmres 
proper to both male and female making their appearance This phase is followed 
by a masculinizing tendency in both sexes In the female a testicular rudiment 
appears in the rete of the ovary, the investing ovarian cortex becoming the real 
ovary In the male the tendency is evidenced by the earlier differentiation of the 
testis It is held that the testis is a monosexual organ, whilst the ovary is bisexual, 
and that sex reversal can only occur in the female Despite the recent work on 
accidental and experimental sex reversal, it would be hazardous to assume in the 
human subject with a testis so well developed that the chromosomal content was 
other than male The rudimentary excretory apparatus when the sex gland is 
absent calls for no comment It is not clear why the Mullerian element should 
develop to such an extent in a male, for mere absence of one testis does not lead 
to unilateral preponderance of female organs Until there is a more exact 
knowledge of the sexual hormones and their actions, the true explanation of 
this case will remain in doubt 


A RARE ABNORMALITY OF THE HEPATIC ARTERY 

By G A G MITCHELL 

ASSISTANT IN SURGERY, UNIVERSITY OF ABERDEEN 

Abnormalities of the cystic and hepatic arteries and of the bihary apparatus are 
well recognized and their surgical importance has been frequently emphasized, but 
It IS doubtful if many surgeons realize that the presence of an abnormal cystic 
artery not infrequently indicates an abnormality of the parent hepatic stem The 
hepatic artery and its branches conform to the text-book description in only 50 to 
55 per cent of cases In the remainder abnormahties of the most varied character 
may be encountered, some relatively common, others comparatively rare The 
discovery of one of the latter in a male subject aged 63 prompts me to give the 
following details 

The abdominal aorta was normal and the branches came off in the usual 
situations, but the coeliac axis was smaller and the superior mesenteric artery larger 
than usual The coronary and splenic branches of the coeliac axis conformed to 
the usual arrangement, but the hepatic artery was very small, and its only 
branch was a tiny twig to the pyloric region of the stomach , it gave off no 
other macroscopic branches before dividing into minute vessels which entered 

the liver ^ r , 

Arising from the superior mesenteric artery in front or the uncinate process 

of the pancreas was a vessel which was as large as the continuation of the artery 
Itself It ran upwards in the anterior groove between the duodenum and the hea 
of the pancreas, then behind the first part of the duodenum, and finally in the 
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free margin of the lesser omentum to the right of the common bile-duct, which 
thus had an artery on each side and the portal vem behind it This abnormal 
branch gave origm to the middle cohc, right gastro-epiploic, pyloric, and cystic 
arteries {Fig 141), and supplied also those structures usually supphed by the 
pancreatico-duodenal vessels Finally it entered the portal fissure, its two ternuna 
branches lying anterior to the hepatic ducts The cystic artery lay below and to 
the right of the cystic duct The bihary apparatus and the other viscera were 
normal, and there was no indication that the abnormal artery was produced by 



post-natal enlargement of the anastomoses normally present between radicles of 
the pancreatico-duodenal arteries 

The appearances suggested that the major part of the liver, the bihary apparatus, 
the pyloric end of the stomach, the greater part of the duodenum, the head of the 
pancreas, and the transverse colon received their arterial blood-supply through this 
curious vessel Any injury, operative or otherwise, to such a vessel would be 
fraught with the gravest consequences, and from its situation it would be endan- 
gered m most operations in this region 

In his exhaustive “ Essai sur I’Anatoime et la Medecine operatoire du Tronc 
coeliaque et de ses Branches” Rio-Branco discusses abnormahties of the hepatic 
artery, but of the large number of abnormahties he describes there is not one 
exactly similar to the above , the nearest approach to it is a case reported by 
Wiart Moreover, m the cases described in the literature I have not found any 
m which so many structures were so largely dependent on the abnormal arteiy^ 
The origin of an abnormal hepatic artery from the supenor mesenteric artery 
is a well-known possibility, but almost invariably it arises near the beginning of 
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the superior mesenteric, behind the pancreas, and then passes upwards and to the 
right, behind the first part of the duodenum, towards the free margin of the lesser 
omentum, where it may he to the right or to the left of the common bile-duct or 
posterior to it In one case described by Corning the abnormal vessel, although 
arising behind the pancreas, passed anterior to the first part of the duodenum 
In most of these abnormal cases another hepatic artery exists, arising as usual 
from the cceiiac axis or directly from the abdominal aorta, or less commonly from 
the coronary or splenic arteries This artery may be larger or smaller than the 
one arising from the superior mesenteric, and it is sometimes called the ‘ left ’ or 
‘ superior ’ hepatic artery, in contradistinction to the other, which is described as 
the ‘ right ’ or ‘ inferior ’ or ‘ accessory ’ hepatic artery , the term ‘ accessory ’, 
however, is misleading, because in many instances the right or inferior artery is 
the larger of the two They are designated ‘ right ’ and ‘ left ’ because in their 
final distribution they usually conform more or less closely to the nght and left 
terminal branches of the normal hepauc artery, but Corning, Leriche, and others 
record cases where the so-called left or superior hepatic artery ended m the right 
lobe of the liver In other cases three hepatic arteries are present, which frequently 
arise as follows the first from the coronary or less often from the pyloric aitery, 
the second from the coeliac axis or directly from the abdominal aorta, and the 
third from the superior mesenteric artery or from a combined cceliaco-mesentenc 
trunk Isolated cases have been recorded of abnormal hepatics arising from, or 
m conjunction with, the renal or inferior phrenic aiteries, and from the inferior 
mesenteric artery 

In 338 subjects examined by Leriche and ViUemin, Sousloff, Rossi, and Cova, 
and by Rio-Branco, the hepatic artery arose from the ccehac axis in 315 cases, 
from a combined cocliaco-mesenteric trunk m 4 cases, from the superior mesen- 
teric artery in 14 cases, and directly from the aorta in 5 cases Thus in 4 per 
cent of cases an abnormal hepauc artery may arise from the superior mesenteric 
artery It is worth emphasizing again that in the great majority of these cases 
the artery originates and pursues a relatively safe course behind the pancreas and 
first part of the duodenum, but in the specimen described above the abnormal 
hepatic arose anterior to the pancreas and pursued a totally different course The 
latter abnormality is comparatively rare, and from a surgical point of view much 
more dangerous 

I am indebted to Professor Low, Department of Anatomy, Aberdeen Umversity, 
for kind permission to publish this case 
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DISLOCATION OF THE ELBOW WITH RUPTURE OF 
THE BRACHIAL ARTERY 

By RALPH MARNHAM 

RESIDENT ASSISTANT SURGEON, ST GEORGE S HOSPITAL, LONDON 

On May i6, 1933, Mrs M , a woman aged 40, fell from a step-ladder, a distance 
of some four feet She was able to describe the accident accurately She fell on 
to her left hand with the arm extended, the forearm fully supinated, and the hand 
dorsiflexed 

On Examination — When seen an hour after the accident she complained 
of pain at the elbow-joint and tinglmg of all her fingers There was extreme 
swelling in the region of the elbow-]oint, and in the absence of an X-ray it was 
impossible to assess the exact nature of her injury She had no signs of damage 
to nerves, but the radial pulse was absent 

Operation — It was decided that she should be operated upon immediately 
An incision 4 in long was made over the anterior aspect of the internal epicondyle 
On dividing the skin a large blood-clot was immediately evacuated When the 
edges of the incision were retracted only two structures were seen running across 
the front of the elbow-jomt , the one was the tendon of the biceps, the other the 
median nerve All the muscles had been torn off the internal epicondyle and the 
brachial artery had been divided about ] in above its bifurcation There was a 
firm clot about | in long in the proximal lumen The radius and ulna were 
dislocated backwards without any fracture , this was subsequently confirmed by 
an X-ray exammation The dislocation was reduced and the proximal end of the 
brachial artery ligatured , the distal end of the brachial artery had retracted, but 
was found and ligatured The torn muscle was approximated by mattress sutures 
After the skin incision had been closed, the arm and hand were covered with 
several layers of cotton-wool and kept warm with hot bottles The arm was placed 
on a pillow in about 20° of flexion and in full pronation 

Subsequent Progress — The next day the arm and hand were warm and 
sweating The radial pulse had reappeared by the end of three weeks By the 
end of four months extension of the elbow-joint was limited by about 10° , other- 
wise mov^ements were full There was no noticeable loss of power in flexing the 
forearm The patient never had massage or passive movements 

The points of interest m this case are (i) The rarity of the condition— 
I have been able to discover only one other case recorded in the literature^ for 
the last thirteen years , (2) That with trauma sufficient to rupture not only the 
brachial artery but also the flexor muscles, the nerves, particularly the median, 
and the collateral circulation should have remained undamaged 
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LARGE PREVERTEBRAL HiEMATOMA CAUSING PARALYSIS 
OF THE RECURRENT LARYNGEAL NERVE 

By CECIL P G WAKELEY 

SENIOR SURGEON, KING’S COLLEGE HOSPITAL 

Richard S , age 22, a tyre fitter, was admitted to King’s College Hospital on 
Nov 21, 1933, complaining of a very swollen neck and difficulty in swallowing 
and speaking Half an hour before admission, while trying to lever a motor tyre on 



Fig 142 —Skiagram showing foreign body m the 7th cervical vertebra 


to the wheel of a lorry, a small piece of the tyre lever was chipped off and pierced 
his neck The wound of entry was very small and there was but little bleeding 
On examination a small wound was seen about \ in in diameter and il in 
above the left sternoclavicular joint A lateral X-ray revealed a foreign body 
about I in long situated m the anterior part of the body of the yth cervical vertebra. 


i83 


RARE OR OBSCURE CASES 


a little to the left of the mid-hne The skiagram also shows the track of the piece 
of metal as it passed through the fascia of the neck (Ftg 142) 

Examination of the interior of the larynx revealed paralysis of the lett 


The patient was admitted to hospital as his condition did not improve The 
next day the wound of entrance was excised and the wound explored with a 
bullet probe the piece of metal could be felt firmly embedded in the vertebra, but 
as the exploration caused considerable bleedmg it was deemed wise not to proceed 
further The large hsematoma gradually subsided and the swellmg ceased to be 
painful On exaimnation with the oesophagoscope a large bulge could be seen 
on the posterior pharyngeal wall The paralysis of the left recurrent laryngeal 
nerve gradually cleared up, and by the end of three weeks there was no sign of any 
involvement of this nerve, and the patient was discharged 

This case is of interest because of the curious nature of the injury and the 
large size of the prevertebral htematoma which caused paralysis of the recurrent 
laryngeal nerve The piece of metal must have taken a course very near the 
common carotid artery, as it must have pierced the carotid sheath 


BILIARY CYST OF THE LIVER^ 

BY E ROCK CARLING 

SURGEON, WESTMINSTER HOSPITAL 

B J , female, aged 28, was admitted to Westminster Hospital in July, 1927 For 
SIX years she had observed an enlargement of the veins on the right side of the 
trunk, and latterly they had become very much larger , she was troubled by a 
dull aching pain on the right side and had consulted Dr Alment, of Abbot s 
Langley 

On Examination — The veins extended from the umbilical region up over 
the chest, mainly towards the right breast and axilla, but partly also over the lower 
part of the sternum The blood flowed upwards in the umbilical, superior 
epigastric, lateral axillary, and mammary vessels Close to the umbilicus a definite 
thrill was palpable in the dilated veins The liver projected about two finger- 
breadths below the costal margin and could be felt on careful palpapon 

Upon radiographic exammation the diaphragm was seen raised to the level 
of the 3rd rib There was no marked displacement of the heart The radiologist 
suggested that there might be a tumour between the hver and diaphragm 

The temperature tan from 98° to 99° m the evening , the urine was normal , 
bowels freely open Hemoglobin, 75 per cent , red blood-cells, 4,770,000 , white 
blood-cells, 5600 , Wassermann reaction, negative , cholesterol, no mgrm per 
100 c c , bihrubm, 0 i units , Itevulose tolerance, normal No haemorrhoids No 
symptoms of importance 

Operation — After the case had been shown at ‘ consultations ’ it was decided 
to explore The right lobe of the liver was occupied by a large cyst which came 


* For a bibliography of non-parasitic cysts of the hver, see the article by Achman and 
Rhea, British Journal of Surgery, 1931, win, 648 
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to the hepatic surface just lateral to the gall-bladder and was there thm-walled 
It was incised, and a large quantity (2 1 pints) of golden yellow liquid with quantities 
of cholesterol evacuated Bile pigments and salts were present After emptying, 
the cavity easily admitted the whole hand and wrist, so that it was possible to feel 
and compress the inferior vena cava at the back of the liver There was no ‘ cyst 
wall ’ separable from liver substance over the greater part of the parietal area and 
very little collapse of the liver substance, so an anastomosis was made with the 
greater part of the adjacent gall-bladder, using the same technique as for joining 
two hollow viscera 
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Tig 143 — Histology of the biliary cyst of the liter 

Recovery was without other incident than the formation of a sinus that healed 
after removal of a ligature In a month’s time the diaphragm, though still at the 
level of the 4th rib, was now freely mobile, whereas before the operation it had 
been stationary The veins were perceptibly smaller two days after operauon 
and gradually disappeared There was a slight excess of cholesterol in the faices 
The cyst wall showed a hyaline fibrous matrix with very thick walls, with small 
spaces lined by cuboidal cells resembling those of the biliary ducts (Ftg 143) 


LARGE SOLITARY CYST OF RENAL ORIGIN 

By E rock CARLING 

SURGEON, WESTMINSTER HOSPITAL 

In the year 1911 Mrs E B , aged 47, was sent for consultation by Dr Anderson, 
of Alleyn Park She was preceded into the room by her husband, who walked 
backwards, supporting his wife’s abdomen with both hands Without such help 
she could scarcely stand, and certainly not walk, so great was the bulk and weight 
of the cyst 
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Her general health was fairly good and she had no symptoms other than those 
due to the size of the abdomen Mictuntion and the urine were normal There 
was no jaundice Though thin, she was not emaciated , she took food in small 
quantity but regularly, the bowels were regular, catamenia regular, but lately 
a little excessive 

She had allowed herself to suffer disabling discomfort, because, so she alleged, 
the most highly distinguished gynsecologist of that time, who had seen her in 1896, 
fifteen years before, had advised her never to allow any surgeon to operate upon 
her— this although he had diagnosed an ovarian cyst 

On Examination — The entire abdomen seemed to be filled with fluid, pre- 
sumably contained within limiting walls, but it was impossible to identify any 
organ The stomach and intestines seemed to be on the left side, but the only 
area of resonance obtamable was very small in extent , the pelvis was full of the 
‘ cyst ’, which was thought (in view of the earher diagnosis), although it was quite 
immobile, to be of ovarian origin 

Operation — ^An incision, which was meant to be paramedian, exposed the 
wall of the cyst without traversing the peritoneum Upon incision twenty-five 
pints of fluid were collected and much was lost The fluid was odourless and 
turbid The turbidity was due in the mam to cholesterol, which was present to 
the amount of 4 lb , there was also a considerable amount of squamous epithelium , 
the reaction was amphoteric , there was in this fluid no reaction for urea 

The entire peritoneal cavity and all the viscera had been pushed over to 
the extreme left With the hand inside the cyst, the aorta and spinal column 
could be closely palpated A renal ongm seemed probable at this stage of the 
operation, though something that seemed to be the normal kidney could be 
palpated 

An attempt to enucleate the cyst resulted, whilst the dissection was still being 
conducted well above the collapsed abdominal wall, in damage to the posterior 
wall of the duodenum, fortunately not opening the mucosa As much as possible 
of the cyst wall was excised, and the cavity then marsupialized 

Subsequent History — ^The discharge, three weeks later, had a specific gravity 
of 1030 , eflfervesced with sodium hypobromite , contained squamous, pyriform, and 
spheroidal cells and triple phosphates , it did not digest albumen or form sugar 
from starch The discharge ceased before the patient left hospital, but re-opened 
at times up to 1915, when she was lost sight of In 1912 the patient returned to 
hospital for a hysterectomy for fibroids, which had increased in size with great 
rapidity m the mtervemng fifteen months 

Commentary. — It is possible that this was not a ' cyst ’ in the true sense, 
but a hydronephrosis into which a haemorrhage had occurred, but the mass of 
renal substance palpated through the wall seemed normal, and at the time m 
question pyelograms were not m use 

The urine passed had a specific gravity of 1018 and contamed oxalates , m 
the fluid from the sinus, which contained very small quantities of urea, there 
were triple phosphates, and the pathologists. Dr Hebb and Dr Braxton Hicks, 
believed that there was at least a connection with the renal pelvis As some 

pararenal cysts have such a connection, this extreme example should probably be 
so classed 
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MALIGNANT DISEASE STARTING IN A PHARYNGEAL 

POUCH 

By DUNCAN C L FITZWILLIAMS 

SENIOR SIRGCON, ST MARS’S HOSPITAL 

In the British Journal of Surgery for April, 1933, Capp and Dunhill published 
the details of a case of malignant disease which had started in a pharyngeal pouch 
before operation Owing to the rarity of such a happening, perhaps the following 
case where malignant disease started in a pharyngeal pouch after operation may 
prove interesting 

W R H, a man aged 55, was admitted to the Freemasons Hospital in 
January, 1928 

History — For two to three years he had experienced difficulty in swallowing, 
which had gradually increased till he was unable to eat sohds His food in part 
regurgitated unchanged with no acid taste There was no loss of weight 

On Examination — He was a short man with a thick neck , there was fullness 
above each clavicle, but this could not be felt to increase on either side on eating 
Report of the X-ray examination The first mouthful swallowed was held up 
at the level of the top of the sternum and shows as a smooth rounded mass The 
next mouthful passed fairly easily down the oesophagus, flowing past the upper 
portion of the previous swallow These points indicate an oesophageal pouch 
First Operation — At the operation I was assisted by my colleague, the late 
William Hill An incision was made on the left side of the neck, the sterno- 
mastoid muscle was defined and drawn forward, the omohyoid was divided A 
bougie was now passed into the pouch through the mouth, and the pouch defined, 
freed, and brought to the surface It was very thin, consisting only of mucous 
membrane Fine catgut sutures were inserted into the free end of the bag, which 
was displaced upwards and attached to the fibro-fatty tissue at the lower pole of 
the parotid underneath the superior thyroid vessels The omohyoid was joined 
up and the wound closed with a drain The sutures must have penetrated the 
wall of the pouch, as there was a slight discharge from the wound, and later some 
fluid escaped upon drinking It is difficult to understand how sutures could be 
inserted into a tissue of such thinness without penetrating it 

Subsequent History — The patient left hospital in about three weeks and 
passed under the care of Dr Kirby, of Brighton, and although I heard of him 
from time to time I did not see him again for five years 

He was re-admitted to the Freemasons Hospital in March, 19333 
following history Since his operation a tiny sinus had persisted more or less all 
the time, healing and breaking down from time to time, but giving no trouble in 
any way About four months previously other sinuses began to form, he also 
began to have trouble with the swallowing of solid food, and phlegm formed in 
his throat on eating 

On examination the skin on the left side of his neck was red, very thickened 
and indurated, and puckered into folds In the folds the opening of six sinuses 
could be seen from which a little pus could be pressed On probing the sinuses 
all seemed to converge upon one opening into the oesophagus 
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Second Operation — An operation was performed, the sinuses were opened 
up, and most of the thickened skin was cut away after the manner of deahng with 
an anal fistula with multiple openings The skin was so suspicious that it was 
sent to the pathologist for exaimnation 

Pathological Report — Squamous-ceUed carcmoma was found in the skin 
and subcutaneous tissue The growth is m large indurated masses with little 
keratinization Mitotic figures are few in number 

On receiving this report radium was inserted into and around the wound and 
6200 mgm -hrs were given He developed a good reaction and the wound began 
to heal and was quite small when he left the hospital 

Two months later Dr Kirby wrote to me to say that he had been called to the 
patient one morning and found him gaspmg for breath “There was definite 
stridor, and a swelling at the back of the pharynx , it looked like a retropharyngeal 
abscess ” He was sent into hospital but it was decided not to operate, and he 
died the same evening 
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REVIEWS AND NOTICES OF BOOKS 


The Life of Sir Robert Jones By Frederick Watson Medium 8vo Pp 327 Illus- 
trated 1934 London Hodder & Stoughton Ltd 12s 6d net 

This is a book written with perspicuity, sympathy, and love The character of Sir Robert 
Jones IS delineated with great exactness his devotion to his life work, his love of humanitj, 
suffering or otherwise, his geniality, tact, kindness, and sympathy are well shown and without 
a word too many 

After a brief account of Jones’s boyhood days, we are introduced to that dour genius 
Hugh Ow'en Thomas, who gave him his first insight into the principles of orthopedic surgery 
Then we meet the grown man, whose appointment as Chief Surgeon to the Manchester Ship 
Canal gave him the opportunity of developing his powers of organization, a training which was 
to prepare him for the call of the War, w’hcrc he showed himself a giant and did giant’s work 
That Sir Robert Jones was ceaseless m his work for advancing science is shown by the 
fact that he was the first man in England to make use of the X rays , when in 1895 he heard 
from a private source of the discovery of the Roentgen rays, he immediately set off for Germany 
to see for himself the photographic process by which bones could be shown through the body 
It IS significant of his love for children that the first X-ray taken in England was taken by him, 
with the help of Dr Thurstan Holland, to detect the presence of a bullet in a boy’s WTist 
Indeed, crippled and deformed children were his special care Unlike Luther who advised 
the killing of all deformed infants his main work in life was curing or alleviating cripples , but 
specially was he concerned with crippled children 

Perhaps the chief benefit that this great surgeon conferred on the nation was due to his 
wonderful foresight, during the War in arranging for orthopxdic centres for the men who, 
he foresaw, would need all the help that surgery could give them when crippled and disabled 
by wounds and disease These centres are now established all over England, and many sur- 
geons are at work who were trained by Sir Robert Jones in the special knowledge needed 

The history of the first open-air hospitals for children is of great interest, and the 
book IS well worth reading for that alone (p 114) There are many delightful stories in 
the volume, some gay, some sad, some mischievous, and all delectable The marvellous 
capacity for hard work, the joy of living, the enjoyment of sport, the genius for friendship, 
and the fascination which Sir Robert exercised over our American colleagues are fully 
described, and though to those who did not know him the tale may seem incredible to those 
who did It rings true in every line This account of a life spent in helping others should 
arouse enthusiasm in every heart 

The book is well produced, and contains 10 illustrations 


Intracranial Tumours By Harvey Cushing, Professor of Surgery, Harvard Medical 
School Super royal 8vo Pp 150 -|- xii, with iii illustrations 1932 London 
Bailhere, Tindall & Cox 26s net 

This volume really consists of a clinico-pathological elaboration of Professor Cushing’s series 
of 2000 verified cases of cerebral tumour Despite the title of the monograph, it can in no 
way be regarded as a representative account of intracranial new growths This is shown 
by the author’s references, which do not include any work carried out by individuals who 
have not studied at his clinic The writer’s experience is divided into three groups at 
Johns Hopkins Hospital, from 1901-12 , a Peter Bent Brigham series to 1922 , and a third 
interval from 1922-31 The case and operative mortalities over the period 1901-31 have 
been compared with those m the three years 1928-31 Thus, over the total period the case 
mortality has been 20 4 per cent as compared with 13 3 per cent over the period 1928-31, 
and the operative mortality 13 9 as compared with 9 8 per cent Operative fatalities com- 
prise all cases of death in hospital following an operation, from any cause whatever, no 
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matter how long the interval The average hospital sojourn of the last 100 cases with 
surgically verified tumours has been thirty-mne days , the author, however, does not specify 
the average stay in hospital after the actual operation 

Professor Cushing attributes the progress of intracramal surgery over the thirty years 
to three main factors the development of a highly specialized surgical techmque, more 
precise localizing diagnoses, and a better understanding of the life history of tumours of 
different types based on their histogenesis In regard to the details of improvement in 
technique, the writer emphasizes seven features (i) The generally accepted methods of 
decompression to relieve tension, (2) Such irreproachable wound healing that secondary 
infections are practically unknown, (3) The separate closure of the galea by buried fine 
black-silk sutures, which has made the once dreaded fungus cerebri almost forgotten , (4) In 
place of ether inhalation, the introduction by de Martel of local anesthesia, now supplemented 
when necessary by the rectal admimstration of tnbromethanol , (5) The more precise tumour 
localization which in obscure cases Dandy’s ventriculography permits us to make , (6) The 
use of a motor-driven suction apparatus as an indispensable adjunct to every operation , 
and (7) The successive improvements in methods of htemostasis which since 1927 have been 
most advantageously supplemented by the introduction of electro-surgical devices 

Professor Cushing himself realizes that mere improvement in operative statistics tells 
us comparaDvely little, and that what would be more desirable is an account of the remote 
history, ^he survival periods, and the working capacity of patients after extirpation of the 
tumour As the writer admits, the ultimate case mortality of malignant cerebral gliomata 
IS actually in the region of too per cent 

Professor Cushing likens his technical results to prowess at golf “ Games are scarcely 
worth playing unless one keeps a score In golf, for example, it is only by the score that 
a player can tell whether his game is improving or falling olf , and only when his competitors 
keep score by the same standards can it be told by comparison of figures whose game is the 
poorer ” On the same analogy we may regard the writer’s score as bogey 


The Adrenal Cortex a Surgical and Pathological Study By L R Broster, 
OBEjMA DMjMCh (Oxon ), F R C S , Surgeon to Charing Cross Hospital , and 
H W C Vines, M A , M D (Camb ), Pathologist Charing Cross Hospital Institute of 
Pathology Demy 8vo Pp 94 + vi, with 4 illustrations 1933 London H K 
Lewis & Co Ltd 6s net 

It has long been recogmzed that some cases of virihsm in women are associated with tumours 
of the adrenal gland , it is probable that their assoaauon is that of cause and effect, for 
removal of the adrenal neoplasm has been promptly followed by the disappearance of the 
virilism , moreover, in one case at least, the recurrence of the malignant growth was accom- 
panied by the renewed onset of the signs of virilism 

The authors of this monograph start on the assumption that if a female shows the signs 
of vinlism, there must be changes in the adrenal gland, and they show good reason for 
suggesting that this may be due, not to a neoplasm, but to a hypertrophy of the gland As 
such a hypertrophy is unlikely to be obvious on clinical examination, they have opened the 
abdomen and palpated the adrenal on each side , if one was obviously larger than the other, 
they have at a second operation removed that one The results of their operations are 
recorded in this book, and they are striking though not dramatic Perhaps one could not 
expect the extraordinary return to normal that can occur after the removal of an adrenal 
tumour , there is always the possibility in their cases that both adrenals were hypertrophied, 
though not equally, or, after the removal of one, the other may take on the morbid change 
The last part of the book is occupied with a discussion of a material found in these 
adrenals which stains a vivid red with ponceau fuchsin, various reasons are given for 
considering this an indication of an over-production of a specific secretion 

In the excellent description of the various changes comprised under the heading of virilism 
we note with surprise one omission , whilst discussing the loss of hair on the head no menuon 
IS made of ‘ apical baldness ’, though we believe that this is a privilege reserved for the male , 
in one case on record the diagnosis of an adrenal neoplasm was first suggested by the presence 
of this limited alopeaa 

The book is well written and must arouse great interest amongst surgeons, physicians, 
and pathologists 
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The Thyroid Gland Its Chemistry and Physiology By Charles Robert Harington, 
M A , Ph D , F R S , Professor of Pathological Chemistry in the University of London 
Large 8vo Pp 222 + xiv lUustrated 1933 London Oxford University Press 
15s net 


The field of thyroid physiology is now so vast that Professor Harington is to be congratulated 
on the excellent and well-balanced manner in which he has treated the subject The mam 
theme of the book is to set out concisely yet completely the earlier work on the chemistry 
of the thyroid gland which led up to his own brilliant rcsearchesj and m more detail his own 
work and that of his collaborators on the chemical consutution and synthesis of thyroxine 
On this there is no one better qualified to write, and even for this alone the book is to be 
thoroughly recommended 

To illustrate the biochemical relationships of the thyroid to the organism as a whole, 
he has given a reasoned account of the essential physiology and pathology of the gland 
The importance of iodine deficiency, whether it be absolute or relative, in the etiology of 
simple goitre is justifiably emphasized , to bring forward arguments against the etiological 
sigmficance of iodine is undoubtedly to lack a clear conception of the fundamentals of the 
subject Professor Harington in his discussion on Graves’ disease points out what patho- 
logists are slowly beginning to realize, that the morphological changes and the biochemical 
reactions of the thyroid in this condition in no way differ from those of simple goitre, and 
shares the view of most competent observers that the cause of hyperfunction must be sought 
outside the gland itself He forms the logical opinion that there is no good reason for 
considering the so-called “ adenomatous goitre with hyperthyroidism ” or “ toxic adenoma ” 
and Graves’ disease as separate entities In criticizing the dysthyroidism theory, however, 
his argument that the thyroid glands from cases of Graves’ disease are inactive when adminis- 
tered to animals is unconvincing, for in the same way as we know that the gland pours out 
Its active secretion at an increased rate so that none is retained, so the hypotheucal “ toxic ” 
secretion would be poured out and not be retained Moreover, many climcians would not 
agree with his statement that the beneficial effect of iodine is but of short duration The 
argument, however, which Professor Harington brings foiAvard, that no denvative of thyroxine 
contaimng less than the full complement of iodine exhibits any toxic properties whatever, 
definitely refutes the hypothesis 

Professor Harington’s book should be read by all those who are interested in the thyroid 
gland There is a good bibliography 


The Study of Anatomy written for the Medical Student By S E Whitnall, M A , 
M D , B Ch (Oxon), MRCS,LRCP,FRS (Canada), Robert Reford Professor of 
Anatomy, McGill University, Canada Second edition Crown 8vo Pp 93 -k viii 
1933 London Edward Arnold & Co 4s net 

Professor Whitnall, the author of this book of wisdom, is distinguished both as a writer 
and as an anatomist He has generously put his reading and experience at the service of 
the medical student If the student were to accept the advice offered and practise the 
precepts of the author, then he would be wise in his adolescence instead of only m his old age 
The author opens with a proper definition of anatomy and at once proceeds to make 
clear what the subject is His insistence that topographers, mappers, sketchers, and markers 
of the body shall consider what the structures are for and how they work is welcome An 
eloquent passage on the skin illustrates the author’s attitude, and we quote its final sentences 
“ It [the skin] IS indeed the finest fighting tissue But it does surprisingly more than serve 
as a protective covering against such manifold influences, for it will also act as a regulator 
of temperature, an excretory organ, and the largest and most versatile of our sense organs 
The second chapter of the book is concerned with practical methods of study 
sharpening scapels, describing directly the dissected structure, drawing it, looking at other 
dissections, seeing the same region from some other approach or in cross-section, etc 

The author conUnues to act as Nestor m chapters on books, lectures, and examinations , 
to rub in common sense and plead for reflection and thinking as substitutes for memorizing 
a drudgery that seems worse in medicine than in any other study Point is given to common- 
sense remarks by a skill in apt quotation “ It is an idle and pernicious habit to ask for 
information on any question before bringing one’s own judgment to bear on it ’ (Bridges; 
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The last chapter opens rather depressingly, for it begins with what one ought to read ' 
then out come the usual first-past-the-post best hundred classics Then the author, having 
put his penny in the cultural plate, proceeds in the raciest manner to string together the 
titles of his real bedside friends Ktng Solomon’s Mtnes, Treasure Island, Robbery under Annsy 
and all the others 


Operating Room Procedure for Nurses and Internes By Henry C Falk, M D , 
FACS, Clinical Professor of Gyntecology, New York Umversity, and Bellevue Hospital 
Medical College, etc With Foreword by Eugene H Pool, M D , New York Second 

edition Large 8vo Pp 413 -f- xxxii, with 328 illustrations 1934 New York and 

London G P Putnam & Sons S3 

This is certainly one of the most practical books on the subject which we have yet seen It 
begins with a description of the principles and details of the operating room and then dis- 
cusses the duties assigned to the various grades of nursing sisters, the design and making of 
the dress, etc , to be provided for surgeons and nurses, the provision of the operating 
theatre stores, and the best method of keeping them The chapter on hand preparation is. 
short, but the methods described are far more complicated than those used in this country 
In order to preserve silence in the theatre, a manual signal system has been invented (which 
we confess we find it difficult to take seriously) , thus by holding up the hand with one or 
more fingers turned m various directions the nurse is instructed to fetch some particular 
instrument or dressing The larger second portion of the book consists of a description of 
various operations, chiefly those concermng the abdomen pelvis, and female genital organs 
The clearness of the line drawings is a commendable feature of the book 


La Stenose hypertrophique du Pylore chez le Nounsson By J Poucel, Chirurgien. 
des Hopitaux de Marseille yf x 5 in Pp 108 -f- vm, with 16 illustrations and 8 
plates 1934 Pans Masson et Cie Fr 20 

This little manual gives a very complete study of the chmcal and pathological aspects of the 
disease In stressing the necessity for early diagnosis followed by surgical intervention the 
author reminds us that Fredet practised and pubhshed his account of the modern operation 
some years before Rammstedt, whose name is commonly associated with the procedure In. 
diagnosis the author favours repeated short radiographic examinations, which he regards as 
harmless and essential In this he would appear to differ from many Enghsh pediatricians 
who reserve the X-rays for the occasional doubtful case rather than for routine use, basing 
this practice on their experience that diagnosis in skilled hands is extraordinarily accurate, 
whilst the barium meal is not altogether harmless We agree with the author that many 
lives are still being lost by a failure to recogmze the condition in its earlier stages when its 
surgical treatment is safe and the results of operative intervenuon are mo''t sa* '-factory 


The Enlarged Prostate and Prostatic Obstruction By Kenneth M Walker, F R C S > 
M A , MB, B C , Lecturer in Venereal Diseases St Bartholomew’s Hospital, etc 
Second edmon Demy 8vo Pp 223 -f xiv, with 63 illustrations 1933 London ^ 
Oxford Umversity Press 14s net 

In his preface to this edition the author explains the alteration of the title of this book (from 
The Enlarged Prostate to The Eidarged Prostate and Prostatic Obstruction) by the wider 
recognition of the part played by minor changes in the neck of the bladder and by the 
mprovement in the instruments used for per-urethral resection , he points out that he is 
dealing with prostatic obstruction rather than with prostatic enlargement 

The reader will find an excellent account of the anatomy and function of the prostate, 
with some interesting remarks on the role played by the trigonal muscle in the act of 
micturiuon, and, m the third chapter, a very complete and well-balanced summary of the 
various theories on the pathology of prostatic obstruction 

We naturally look to the chapter on per-urethral prostatectomy as being of most interest 
o the modern surgeon , there we find a clear account of the operative techmque and of the 
special instruments ^that have to be employed Of even more importance at the present 
ime are the author s remarks on the indications for this operation , he considers that the 
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key to success lies in the careful selection of cases and that the per-urethral approach is not 
to be looked on as a substitute for prostatectomy He would employ this method for cases 
in which the intravesical portion of the prostate is affected whilst the total volume, as esti- 
mated by bimanual examination, is but little increased , and again for cases in which total 
prostatectomy is contra-indicated because the patient’s general condition is too poor or when 
he is suffering from cardiac, pulmonary, or kidney lesions In these conditions the author 
considers it an excellent alternative to catheter life or a permanent suprapubic drainage, 
and the fact that the obstruction may recur is not the drawback one might suppose, for the 
inconvenience is so slight that a patient will return for further treatment 

Not the least valuable part of this book are the references at the end of each chapter , 
they are well chosen and not too numerous 


Trattato di Patologia chirurgica gencralc e spccialc By Professor Ottorino Uffreduzzi 
(Turin) Large 8vo Vol II Pp 1199 -f vii with 25 plates and 448 illustrations 
Turin Unione Tipografico-editncc Tonnese 1934 L 145 

In reviewing the first volume of this admirable work (Brit Jour Surg , 1933, xxi, 165) it 
was remarked that no acknowledgement was made of the plates taken from this journal’s Atlas 
OF Pathological Anatomy The omission has now been made good 

That one man should be able to cover the whole field of general surgery to-day is a notable 
tribute to his energy, his memory, and his catholicity of interest That he should lend to 
twelve hundred pages an air of all having been written to-day is even more notable This 
volume deals with the capillaries, veins, and lymphatics , the central and peripheral nervous 
system , the skin and its appendages , the respiratory and digestive systems , and the uro- 
genital system The book differs from, and is superior to, a great many large continental 
text-books, in that though a vast deal of current literature is traversed, it is all presented 
through the medium of the author’s own mind, illustrates his practice, and here and there 
discloses his little prejudices In every instance the general discussion of the physiology 
and pathology of a given system offers the student a reasoned and reasonable basis for 
diagnosis and treatment 

Only one or two points can be noticed There is an account of successful experiments 
on the regeneration of the sympathetic after division, which is used as an argument in favour 
of ganglionectomy In dealing with tumours of the lung, the accounts of lobectomy hardly 
reflect present-day success The parathyroids have a good deal of considerauon, but there 
are more specific results than are here indicated In speaking of the physiology of the stomach 
the work of Bayliss and Starling, though perhaps implied, is hardly given due weight With- 
out, however, reading every word of the text attentively, it would not be fair to allege neglect 
of any piece of recent work, since again and again a casual sentence occurring outside the 
general discussions indicates a familiarity with contributions to the literature not specifically 
named amongst the ample acknowledgements 

An achievement of which the author and his University may be proud, the book deserves 
translation into English It would be a colossal task , probably it will m fact be transcribed 
into American, and thus students here will have the benefit 


The 1932 Year Book of Radiology Edited by Charles A Waters, M D , Associate in 
Roentgenology, Johns Hopkins University, etc (Diagnosis), and Ira I Kaplan, B be, 
MD , Director, Division of Cancer, Department of Hospitals, New York, etc (inera- 
peutics) Pp 750, with 495 illustrations Chicago The Year Book Publishers, inc 
S6 00 

This book contains abstracts of the most important articles which have appeared in the 
radiological journals of Europe and America during the past year The abstracts are concise 
and clear, and a reference to the original article is given with each The illustrations are 
numerous and maintain a high standard There is an index both of subjects and authors 
at the end, so the book is ideal for reference purposes, while in many cases the abstract are 
so clear that it will not be necessary to refer to the original, especially as these may be in 
German, while the abstracts are all in English The book incorporates and summarizes a 
the recent advances in radiology and radium therapy during the past year, so that it snou 
have a wide appeal to physicians and surgeons 
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United States Army X-ray Manual Authorized by the Surgeon-General of the Army 
Second edmon, rewritten and edited by Lieut -Colonel H C Pillsbury, M D , U S A 
Crown 8vo Pp 482 -f xvii, with 228 illustrations 1932 London H K Lewis 
& Co Ltd 25s net 

When the first edition of this work was published, it was found to be not only an excellent 
guide to war radiology, but also a very good elementary work on radiography m general In 
revising the work the present writer has had the latter object more m mind than the former 
The chapter on localizauon has been cut down from ninety-three pages to twenty-mne, 
and much that was useful has been omitted For instance, the method of parallex which 
was extensively used in our Casualty Clearing Stations in the world war, as one of the 
quickest and most accurate, is not described Surely the localization of foreign bodies must 
be taught to an army surgeon as long as rifles, machine-guns, shells, and bombs are issued 
to the rest of the army When the use of these weapons discontinues, the need for an army 
X-ray manual will cease 

The war portion of the book has suffered little revision for instance, the field unit 
described and illustrated is apparently the same as in the previous edition and is that used 
in the Great War fifteen years before We civihans who worked m the British Army in the 
war found our commanders terribly conservative, but we trust they will in the next war be 
a little more abreast of the times than this The need for an immediate and urgent report 
in cases of gas infection is not mentioned — a most important thing in a Base Hospital or 
Evacuating Station 

In the present edition an attempt has been made to separate techmque into a distinct 
secuon, but the techmque of some sections still remains in the text, e g , in the chapter on 
sinuses One of the features of the first edition was the excellent description and photo- 
graphs of the various techniques employed in different parts of the body These have now 
practically disappeared Many illustrations have been added to the various sections, and 
some of them bear evidence of considerable revision, notably that on the thoracic viscera 
Some sections are hardly brought up to date We are glad to see that the chapter on therapj 
has been omitted in the original edition it was very bad 

Taking the work as a whole, therefore, it is to be regarded less as an army X-ray manual 
than as an elementary work on general radiography Much that was valuable in the first 
edition has disappeared, and, though the work has been brought up to date, it is doubtful 
if the revision has proceeded along the best lines for the instruction of an army radiologist 


Radiologic Maxims By Harold Swanberg, BSc,MD,FACP, Editor of The Radio- 
logical Review With a Foreword by Henry Schmitz, AM, M D , LL D , F A C P , 
FACS Large 8vo Pp 127 1932 Quincy, 111 Radiological Review Pubhshing 

Co Si 50 net 

This little book is made up of maxims on radiology and radium therapy, with short abstracts 
from the literature — or what one might call “ famous sayings of the great ” Some of the 
maxims are good and some indifferent, while many are platitudes, such as (p 39), “ Roentgen 
exaimnations are indispensable to the urologist ” Generalizations are made which b}' 
themselves are not entirely true, such as (p 102), " The therapeutic effects of radium and 
radon are the same ” It is difficult to see who is going to be instructed by these Some 
of the statements are of interest as illustrating the views of the author or authorities quoted — 
for example (p 36), “ Duodenal ulcer is about ten times as frequent as gastric ulcer ”, but 
even here the facts convey little unless amplified 


Radium Production, General Properties, Therapeutic Applications, Apparatus 
Demy 8vo Pp 346, illustrated 1933 London Chemical Service Co Ltd, Sunic 
House, Kingsw'ay, W C 2 

This is not a book written specially for medical men, though there are many points m it 
w'hich are useful for doctors It has been produced for the purpose of deahng bnefly with 
the fundamental prinaples of radium therapy and of the precautions to be observed by the 
radium therapeutist There are many points in it which will be found useful to those entering 
upon the study of radium therapy 

VOL \\n — NO 85 12 
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Radium and Cancer By H S Souttau, C B E , M D , M Ch (Oxon), F R C S 
Surgeon to the London Hospualj etc , Pocket Monographs on Practical Medicine F’cap 
8vo Pp 64 4- viu, with diagrams 1932 London John Bale, Sons & Danielsson 
Ltd 2S 6d net 

This is a little book of sixty-four pages only and costing 2s 6d , yet it includes some of the 
most important facts relating to the treatment of malignant disease by radium To anybody 
who is commencing the study of radium treatment of cancer this book will repay perusal 
It describes quite briefly the physics of radium, the apparatus and means of application, the 
sensitivity of the tissues to radium, and details of the application of radium in various parts 
of the body In addition it sets out in a final chapter a warning note against the acadents 
which too often have followed its indiscriminate use 


A Short History of Some Common Diseases By Divers Authors Edited by 
W R Bett Demy 8vo Pp 211 London Humphrey Millbrd (Oxford Univer- 
sity Press) los 6d net 

The plan of this book is indicated by the title, although this gives no clue to the amount of 
information and interest which have been crowded into its pages 

It may be at once said that the dedication hides yet another illusion about the editor which 
may only be known to few, for it is a fact that Mr \V R Belt who has assembled this remark- 
able collection of essays is not the old and satiated person that the dedication suggests, but 
one who ought to have many years of usefulness during which, let ui hope, he will still further 
encourage the study of medical history, not as a detached sub)ect but as a prelude to the 
knowledge and understanding of disease 

This little volume contains no fewer than sixteen articles, each one complete m itself, 
and dealing with most of the subjects unddr which morbid conditions are usually considered, 
starting with Acute Infectious Disease and finishing with Malingering It includes subjects 
like Venereal Disease, Rickets, Endocrine Disorders, Arthritis, Tonsils and Adenoids and 
Malignant Disease, as well as others 

The names of the authors arc a guarantee of the completeness with which the subjects 
are dealt Sir Humphry Rolleston, Sir John Broadbent, Sir D’Arcy Power, E M Brockbank, 
and John D Comne are all sufficiently well known as medical historians to command 
respect Some of the chapters by less well known historians make delightful reading also, 
and the story of Tuberculosis by Professor John Fraser of Edinburgh, and that of Appendi- 
citis by W R Bett, are especially worthy of mention 

In several of the articles there are quotations from older works and some of them give 
lists of references, but the way in which nearly every article unmasks the personality of its 
author makes the book the more delightful and valuable How nice it would be if some 
future edition could be embellished by a few portraits ' 

This work IS not only likely to attact the serious student, but will serve as an introduction 
to the history of the Healing Art, and it might well be expected that those preparing them- 
selves for the higher reaches of the profession should be acquainted with its pages 
There are useful indexes both of subjects and names 


Lessons on the Surgical Diseases of Childhood By William Rankin, MB, Ch B 

Royal 8vo Pp 190 Illustrated 1934 Glasgow Alex Macdougall 21s net 

Dr Rankin tells us in his preface that the book is a summary of the lecture and demonstranon 
notes which he gives to first-year students He states that he intends it to be no more than 
a groundwork of introduction to the subject, and this is a correct description, for, while he 
covers a wide field m a superficial review, there is insufficient detail to make the book of value 
to the inquiring reader For example. Chapter XI, which purports to deal with the common 
abdominal conditions of childhood, is condensed within a space of some thirteen pages including 
illustrations It is obvious, therefore, that the volume is something in the nature of a catalogue 
of the surgical affections of childhood, elaborated at certain points m relation to detail whicn 
makes a special appeal to the author 

The volume is divided into twenty-six sections and of these the best is undouDtea y 
the first, dealing with hare-hp and other developmental lesions of the face It is obviou 
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that this IS a section m which Dr Rankin is particularly interested, and if the other sections 
had been brought to a similar standard the result would have afforded more interesting and 
satisfying reading than is the case under existing conditions There are many points open 
to criticism, but these are too numerous to call for individual notice , it may, however, be 
permitted to refer to one or tivo It is probably unwise to suggest that “ only very rarely 
should the premaxilla be removed enUrely ” This would seem to presuppose that an 
incomplete removal may be adopted with relative frequency, but would it not be moie correct 
to recommend that under no circumstances should the premaxilla be removed This recom- 
mendation has the entire support of modern opimon Again, in describing the operative 
treatment of empvema the statement is made, “ the removal of two inches of the second rib 
beneath the angle of the scapula when the arm is laid against the chest wall is preferred to 
removal of a piece of rib in the mid-axillary hne ” It is probable that this statement is the 
result of imperfect wording, but as it reads it would seem to suggest that a portion of 
the second rib should be removed Presumably the author intends to recommend removal 
of a rib at a lower level than the scapular angle, i e , the 9th or loth rib, but as it stands the 
statement is apt to create an entirelv wrong impression in the student mind We question, 
too, whether it is judicious to state that “in empyema the old operation of free drainage 
through a fairly large drainage tube has not been replaced by any of the more modern methods ” 
It IS a pity that no attempt has been made to distinguish between the kind of treatment 
adopted in the pneumococcal and in the streptococcal types of the disease 

Dr Rankin, in speaking of the operation for mastoid infection, says that once one is 
familiar with the small area involved and the danger spots, the operation is easy, and can be 
performed with a small Volkmann spoon This is surelv an optinustic view to adopt, and 
we question if it would have the approval and the blessing of those who are interested in 
operations of this class 

We are in strong disagreement w'lth some of the author’s views on embryology and 
comparative anatomy It is surely disrespectful, to say the least of it, to speak of the teratoma 
as a ‘ blasted ovum and there is no evidence that webbed fingers constitute a throw-back 
to the flipper limb of an amphibian ancestor We disagree, too, with the statement that the 
development of the spinal cord is an antenatal operation necessitating the making and the 
healing of a huge wound This statement may have certain attractions in the way of descrip- 
tive wriung, but it is scarcely an accurate presentation of the facts 

The volume is profusely illustrated, though a certain number of the photographs are 
inserted without descriptive legends The value of the book would be increased by the 
addition of an index The printing of the text and the presentation of the book from the 
publisher’s point of view leave nothing to be desired 


Bone Growth in Health and Disease By H A Harris, D Sc , MB, B S (Lond ), 
MRCS, MRCP, Professor of Clinical Anatomy, University College and University 
College Hospital, London, etc Crown 410 Pp 248 + xvaIi, with 201 illustrations 
1933 London Humphrey Milford (Oxford University Press) 34s net 

In this interesting and discursive monograph. Professor Hams elaborates views on bone 
grow'th which he has already published elsewhere 

The first part deals with the lines of arrested growth in the long bones of children which 
form during a period of starvation, infection, or disease 

The second part is concerned with bone growth m deficiency diseases The problem is 
approached from two aspects (i) The general pnnaples of ossification in the skeleton, 
and (2) A detailed consideration of the changes seen in prohferating cartilage, calcifying 
cartilage, and bone in terms of histological, radiographic, and morphological cnteria Emphasis 
IS laid on the differences of nutrition in these three processes, and it is suggested that each is 
controlled or influenced by a different vitamin, and by other substances of a somewhat specu- 
larne nature 

The origin, function, and fate of the osteoblast, and of the osteoclast, are still debatable 
problems The author believes that the osteoblast is an altered canilage cell possessing 
specific bone-forming properties, but presents no new or comincing evidence in support of 
this traditional \iew’ It would have been instructive if he had discussed in critical fashion 
the news of Lenche and Policard, and Greig, that bone formation is merely a metaplasia of 
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fibrous connective tissue m which calcium and phosphorus arc deposited, and that the osteo- 
blast IS simply an altered fibroblast with little, if any, bone-forming property 

Part III IS devoted to a study of the significance of the fundamental processes of growth 
and repair in skeletal disease This section is stimulating and provocative From observa- 
tions of the cells of normal human cartilage it is claimed that the dividing cells are arranged 
in a ‘ mitotic annulus ’ at the end of a bone, and from this limited area growth occurs The 
author believes that synovial fluid is produced by the disruption of the cells of arucular 
cartilage and is absorbed by the synovial membrane 

Harris has carried the researches of Robinson and Fell on the ferment phosphatase to 
a further stage, and has demonstrated the gradual accumulation of glycogen m the canilage 
cell as the cell ages, to disappear entirely when cartilage is replaced by bone He suggests 
that the glycogen is hydrolysed to hevose phosphoric esters which under the action of phospha- 
tase and the calcium of the arculating body fluids leads to the deposition of an insoluble 
phosphate of calcium in the matrix How in the absence of a blood-supply calcium reaches 
the cartilage cell is a problem that requires further research, but it seems certain that the 
explanation of calcium deposition is a biochemical, and not a mechanical one 

Although this book is fragmentary in its presentation of the subject of bone growth, it 
makes attractive reading, and should give fresh stimulus to research on a problem which is 
still to be solved 


The Spread of Tumours in the Human Body By Rupert A Willis AID, BS, 
D Sc (Melbourne), Pathologist to the Alfred Hospital and to the Austin Hospital for 
Chronic Diseases, Melbourne Demy 8vo Pp 540 4- \, with 103 illustrations 1934 
London J &. A Churchill 25s net 

It is unusual and most refreshing to find a pathologist, or for that matter any other medical 
author, attacking a subject from an original point of view and departing completely from the 
scissors-and-paste methods so common and so tedious in medical literature Dr Wilhs 
believes that a close study of the modes of spread of tumours may help to teach us much of 
their nature and origin, and his book, the outcome of many years of careful study of his own 
autopsy material and of exhausting sifting of an immense volume of literature — his bibho- 
graphy fills 65 pages and contains more than 2000 references — is an ample justification of his 
claims 

The book is divided into two parts In Part I the general problem is discussed, and 
excellent chapters appear on the routes of dissemination, the reaction of stroma, and the 
comparative susceptibilities of different tissues to tumour growth, etc , while Part II deals 
with secondary neoplastic disease of individual organs and tissues 

The book is full of valuable information and carefully weighed criticism of existing 
theories, criticisms which are inspired by a rare soundness of judgement It widely exceeds 
the limits suggested m the title, for it is a general exposition of tumour formation, and those 
who delight in theory will be disappointed, for the writer deals with facts and discusses theories 
mainly to explode them Dr Wilhs apologizes in his preface for appearing iconoclasuc, 
but his outspoken criticisms are one of the most attractive features of the book, and he has 
done a great service in exposing the fallacies of much teaching that has become traditional 
In a book which is in every respect so excellent it is difficult to select parts for special 
commendation It will appeal to all lovers of truth, and to the morbid anatomist and surgeon 
alike Its value cannot be exaggerated 


Spinal Anesthesia Technic and Clinical Application By George Rudolph Vehrs, 
M D , Salem, Oregon Large 8vo Pp 269, with 81 illustrations 1934 London 
Henry Kimpton 21s net 

Any reader unacquainted with the practical side of spinal amesthesia reading this book might 
excusably make the deduction that the question of anaisthesia for any operation in s^gery 
had been solved so perfectly that it would be scarcely worth while to make any 
researches on this subject From which it is clear that the author is an enthusiast for tn 
method He seeks to convince us that, by the adoption of his techmque, the anesthesia 1 
absolutely controllable The sequence of events is fixed by what he is pleased to call ' 

able laws of spinal anesthesia ” He starts out with the assumption that novocain mtroducea 
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into the spinal canal diffuses only by the influence of gravity He relies upon fixauon of the 
novocain locally to reduce its concentration to a value harmless by the time it has risen to the 
cervical region He advocates keeping the patient exaaly horizontal on his side for some 
minutes after injeaion to obtain this fixation before adopting the Trendelenburg posmon 
to cause upward spread There is nothing new in his techmque but this 

An interesting chapter is de\ oted to regional spinal anaesthesia By this is meant sensory 
without motor blockj which according to the author it is possible to obtain at will by reducing 
the dose of the drug, because a higher concentration is needed for motor than for sensory block 
There are a number of experiments described in which the drug was injected into the 
cisterna magna of dogs which prove that if the concentration is high enough death will follow 
In view of Koster’s statements it is well to have this fact which others have demonstrated 
insisted upon 

The book does not add very much to our knowledge of this interesting subject 


VerletEungen und Krankheiter der Kiefer By George Perthes (Tubingen) and 

Eduard Borchers (Aachen) Royal 8vo Pp 623 + xiv, with 234 illustrations 1932 

Stuttgart Ferdinand Enke Paper covers, RM 75 , bound, RM 78 

The first edition of this book was pubhshed twenty-five years ago by Perthes The second 
edition has been prepared by the pupil of Perthes — Eduard Borchers The work comprises 
a complete treatise on affections of the jaws together with a very extensive bibliography 
References are made to the English and French hterature on the subject, and the arrange- 
ment of the book is effective Deforimties are dealt with fully, due regard being paid to 
congenital anomalies Acquired deformities are discussed in acromegaly, cretinism, idiocy, 
thymus affections, and rickets The treatment of fractures of the jaws is given fully, and 
the importance of the help of a dental surgeon is stressed Dislocation of the mandible, 
diseases of the temporo-mandibular joint, and inflammation m all its varieties are exhaustively 
surveyed The section devoted to neoplasms is particularly good The question of the 
classification of odontomata is discussed, and a simple classification put forward Regarding 
the treatment of sarcomata, we note the advisability of radical operation instead of spend- 
ing time using radiological methods, which are not followed by any striking improvement 
The author finds carcinoma more common than sarcoma affecting the jaws, and recommends 
radical removal where possible 

The book is well worth study The print is clear and the illustrations, histological, 
naked-eye, and radiological, are good 


Gelenksteifen uod Gelenkplastik By Professor Dr Erwin Pair (Leipzig) Vol I 
II X 8 m Pp 880 - 4 - XIV, with 240 illustrations 1934 Berlin Julius Springer 

Paper covers, RM 120, bound RM 1248 

It is difficult to do justice to this magnificent monograph in the space at our disposal For 
more than thirty years it has been in preparation The author had at first planned a book 
deahng with the technique of plastic joint reconstruction , but he has been so greatly impressed 
with the need for laying a good foundation of biology, pathology, anatomy, and biochemistry 
that at present he has had to be content with the presentauon of these aspects of the problem 
with w’hich are associated a rich fund of chnical material and experimental evidence A 
further volume is promised which wil' deal with the techmque of operative procedures 

The opening chapters deal with the history of the subject, the development of joints, 
comparative anatomy, and composite structure of jomts in ammals and man Then follows 
a description of the origin, nature, and causes of different types of ankylosis m constitutional 
diseases, infections, and mjunes The pathological anatomy and physiology of ankylosed 
joints are described in great detail and then the phenomena of the formation of false joints 
After this natural formation of false joints there follows a discussion of the experimental 
attempts at joint regeneration This section concludes with a most instructive summary of 
the apphcauon of the lessons of animal expenments to the human problem The most 
significant point is that in animals the rapid regeneration of a joint largely depends upon its 
early active use and it is argued that this principle should be apnhed in human surgery 
The clinical aspects of ankydosis are analysed with great care Kinetic factors, pst'chologt, 
pam, and tonus are all discussed The fibrous and bony types of ankylosis, the effect of 
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ankylosis on the rest of the body, and the compensatory changes which take place are con- 
sidered in connection with each individual joint A consideration of the various causative 
factors in ankylosis, congenital, inflammatory, infectious, constitutional, and endocrine dis- 
turbance, IS followed by that of the technical methods of determining its nature and cause 
This volume of the work concludes by a lengthy discussion of prognosis and the indications 
or contra-mdications for plastic operations on ankylosed joints 

The work is of a thorough and monumental character, it is well printed and beautifullj 
illustrated, and not only the many pupils, past and present, of its distinguished author, but 
the whole surgical world is richer for its appearance 


Synopsis of Surgerj By Ernest \V Hey Groves, M S , M D , B Sc (Lond ), F R C S , 
Consulting Surgeon to the Bristol Genera! Hospital, etc Tenth cdiuon Crown 8vo 
Pp 693 + viii, with 163 illustrations 1933 Bristol John Wright & Sons Ltd, 
17s 6d net 

In the latest edition of this well-known book the whole text has been carefully revised and 
brought up to date The sections on the radium treatment of malignant disease, the surgery 
of the sympathetic nervous system, and the vaseline pack or Winnctt-Orr method of treaung 
septic bone conditions have been rc-wnuen, and a new chapter has been added givmg an 
excellent outline of the principles underlying and the features of the more important 
amputations The fact that this is the tenth edition of the book that has appeared since 
Its original publication in 1908 is sufficient guarantee of its continued usefulness to the 
student and of ns popularity 


II Cancro del Retto By Vittorio Pettinari Crown 410 Pp 225 -f iv, wath 121 

illustrations 1934 Bologna Licinio Cappclli L 30 

This monograph, written by one of Professor Castigliom’s staff" in the Institute of Surgical 
Pathology in the Royal University of Milan, is based on an extensive material and upon wide 
study of the literature 

It deals systematically with every aspect of the subject, and is fully illustrated, most of 
the pictures being adequate It cannot be said that anything very new is incorporated, 
either in the pathogeny, diagnosis, or treatment, and for students there is rather too much 
record of numerous other surgeons’ opinions, without clear indication of what the author 
himself thinks He has, he says, frequently observed the initial stages of cancerization, and 
considers that differences are recognizable between the changes occurring when it commences 
in normal tubules and adenomata respectively The symptomatology, clinical forms, and 
diagnosis present nothing exceptional, though it is noteworthy that the proliferative type 
seems more frequent m Italy than the ulcerative Statistics are collected from all sources 
The operative measures recommended do not commend themselves Colostomy is used 
only when obstruction actually exists, and the lower end of the colon, after perineal operation, 
IS abandoned in the depths of the wound, which is allowed to granulate under Carrel-Dakin 
dressings There is a good bibliography 


Die Embolie By Dr Sigurd Frey (Konigsberg) Royal 8vo Pp 178, with 36 illustra- 
tions 1933 Leipzig Georg Thieme RM 12 
This is a monograph in German by Dr Frey, the Privatdozent for Surgery in the University 
of Konigsberg It is a description of the varieties of emboli, their causes, and their effects 


Beitrage zur Mund und Kieferchirurgie By Prof Dr G Axhausen (Berlin) Part 2 
of Deutsche Zahnhexlkunde, edited by Otto Walkhoff (Berlin) Large 8vo Ip n?) 
with 128 illustrations Leipzig Georg Thieme M 1260 
A USEFUL contribution to the surgery of the mouth and jaws has been made by Axhausen 
A work of this size is not intended to cover the whole field , the main aspects of the su^ec 
have been dealt with Numerous clinical histones are given to illustrate various facts I ^ 
pictures are very good The subject of plastic surgery of the face has been introduced 
Profit will result from a perusal of this book 
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Chirurgie de la Mam Plaies, Infections, Chirurgie reparative By Dr Marc Iselin 
Ancien Interne des. Hopitaux Royal 8vo Pp 339 + with in illustrations i933 
Pans Masson et Cie Fr 55 

This monograph deals with wounds, infections, and the reparative surgery of the hand In 
It the author has incorporated the work of Kanavel, Bunnell, and others From an extensive 
personal experience at the St Louis Hospital, Pans, he advocates some useful technical 
modifications, e g , in regard to skin incisions for drainage, the site for drainage of tendon- 
sheaths, and so on , but on the whole he conforms with modern surgical practice The 
book IS an excellent work of reference 


Kleine Chirurgie By Hans Kurtzahn (Komgsberg 1 Pr ) Second ediuon Large 8vo 
Pp 462 + viii, with 167 lUustraaons 1932 Berhn and Vienna Urban and Schwarz- 
enberg Paper covers, RM 1350, bound, RM 15 
We are impressed with the practical value of this book The methods advocated are 
represented pictonally The chapter on bandaging we think might have been more com- 
prehensive Anesthesia in all its forms is discussed fully The various types of dental 
forceps are illustrated, and the methods of teeth extraction are given The book can be 
recommended as a short surgical work 


Allgemeine und spezielle chirurgische Operationslehre By Dr Martin Kirschner 
(Tubingen) Vol V/i Die operative Beseitigung der Bauchbruche (M Kirschner) 
Die Eingriffe an den weiblichen Geschlechtsorganen (G A Wagner) Royal 8vo 
Fp 395 + with 304 illustrations 1933 Berlin Juhus Springer Paper covers, 
RM 78 , bound, RM 86 

This is an operative surgery book deahng with herma of various descriptions, and with 
gynaecological operations It is well illustrated with a large number of coloured plates, but 
has nothing particular to recommend it in preference to similar publications in the English 
language 


BOOK NOTICES 

[The Edttorial Committee acknowledge with thanks the receipt of the following 
volumes A selection will be made from these for levieio, precedence being 
given to new books and to those having the greatest interest for our readers ] 

The Bristol Medico-Chirurgical Journal Combined Index for Volumes 1-50 (1883— 
1933) Medium 8vo Pp 72 1934 Bristol J W Arrowsmith Ltd 3s 

Anatomy of Animal Types for Students of Zoology By E A Briggs , D Sc , 
Assistant Professor of Zoology, Umversity of Sydney Demy 8vo Pp 250 + xxii 
^934 Sydney Angus S. Robertson Ltd London Austrahan Book Co ros 6d net. 

Acute Intestinal Obstruction By Monroe A McIver, M D , Surgeon-m-Chief, Mary 
Imogene Bassett Hospital Cooperstown, NY lot / 7 in Pp 430 + win, with 
62 illustrations 1934 New York Paul B Hoeber Inc $7 50 

Management of Horseshoe Kidney By Robert Gutierrez, A B , M D , 
F A C S , Chief of Clinic of the Department of Urology, James Buchanan Brady Founda- 
tion of the New York Hospital, etc With a Foreword by Dr Edmond Papin (Pans) 
lolvj^in Pp 143 + vMv, with 52 illustrations 1934 New York Paul B Hoeber 
Inc ‘53 00 

La Pratique chirurgicale illustree By Victor Pauchet Fasc XIX Super royal 8\ o. 
Ip 295, with 249 illustrations 1934 Pans G Doin et Cie Fr 70 

Benxpi Tumours in the Third Ventricle of the Brain Diagnosis and Treatment 
isy \\^TER E Dandt, Adjunct Professor of Surgery, the Johns Hopkins Unnersity 
10 X 6. in i p 171 -r Mu, with 120 illustrations 1934 London Bailhure, Tindall 
Ox Co\ 22s 6d 
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Bulletin der Schwci? Vercmigung fur Krcbsbckampfung Hcrausgcgeben unter 
Mitarbeit dcs Eidg Gcsundheitsamtes February, 1934 ist year, Fasc 2 Large 8\o 
Pp 81-144, with 30 illustrations 1934 Bern Hans Huber No price given 

The Story of the Royal Infirmary, Sunderland By William Robinson, M S , M D 
(Dunelm ), F R C S Large 8vo Pp 135 + vi, with 10 plates 1934 Sunderland 

Hills & Co (Sunderland) Ltd Cloth, 4s , paper covers, 3s 

Lord Lister the Discoverer of Antiseptic Surgery By C J S Thompson, M B E , 
Hon Curator of the Historical Collection of the Museum of the Royal College of Surgeons 
of England Crown 8vo Pp 99 Illustrated 1934 London John Bale, Sons & 
Danielsson, Ltd 5s net 

Die parasagittalen Meningiomc By Dr H Olivecrona (Stockholm) lo] / 73 in 
Pp 144, with 145 illustrations 1934 Lcipvig Georg Thicmc Paper covers, M 24, 
bound, M 26 

Die pathologisch-anatomischcn Grundlagen dcr Chirurgic dcs Rcktumkarzinoms 
By Priv-Doz Dr Heinrich Westhues (Erlangen) With a Foreword by Prof Dr 
Schmieden (Frankfurt a M) ii] 8 m Pp 113 + xn, with 107 illustrations 1934 
Leipzig Georg Thicme Paper cot ers, M 29 50 , bound, M 32 

Narkose zu opcrativcn Zwceken By Dr Hans Killian (Freiburg 1 Br ) Super royal 
8vo Pp 406 -f viii, with 165 illustrations 1934 Berlin Julius Springer Paper 
covers, RM 24 , bound, RM 26 80 

Die Wirbelgelcnkc By Pnv -Doz Dr Max Lange (Munich) 10 6J in Pp 121 + \i, 
with 59 illustrations 1934 Stuttgart Ferdinand Enkc RM 7 


X-ray and Radium Injuries Prevention and Treatment By Hector A Colwell, 
MB,PhD,MRCP,DPH, and Sidney Russ, C B E , D Sc , F Inst P , the 
Barnato Joel Laboratories, Middlesex Hospital Demy 8vo Pp 212 + \n Illustrated 
1934 London Oxford University Press 14s net 

The Management of Fractures, Dislocations, and Sprains By John Albert Ket, 
B S , M D , Clinical Professor of Orthopedic Surgery, Washington Umversity School 
of Medicine , and H Earle Conwell, M D , FACS, Orthopedic Surgeon for the 
Tennessee Coal, Iron and Railroad Company, Birmingham, Ala Imperial 8vo Pp 
1164, with 1165 illustrations London Henry Kimpton 63s net 

The Origin of Cancer By J P Lockhart-Mummer\ , M A , MB, B C (Cantab ), 
F R C S , Senior Surgeon, St Mark’s Hospital, etc Large post 8vo Pp 150 + x, 
with 29 illustrations 1934 London J & A Churchill los 6d net 

Manipulative Treatment for the Medical Practitioner By T Marlin, M D , Ch B , 
D P H , R C P S (Eng ), D M R E , Medical Officer in Charge of the Massage, Electro- 
therapeutic, and Light Departments, University College Hospital, etc Demy 8vo 
Pp 133 4- vii, with 86 illustrations 1934 London Edward Arnold &. Co los 6d net 

Surgical Anatomy and Physiology By Norman C Lake, M D , M S , D Sc (Lond ), 
F R C S , Senior Surgeon, Charing Cross Hospital, etc , and C Jennings Marshall, 
MD, MS (Lond), FRCS, Surgeon, Charing Cross Hospital, etc Demy 8'0 
Pp 888 + X, with 238 illustrations 1934 London H K Lewis & Co Ltd 30s net 

Aids to Operative Surgery By Cecil P G Wakeley, D Sc (Lond ), FRCS (Eng ), 
F R S (Edin ) Second edition 6J x 4 m Pp 225 -f viii, with 3 illustrations 
1934 London Bailhere, Tindall & Cox 3s 6d net 

Abscess of the Brain its Pathology, Diagnosis and Treatment By E 

Atkinson, M B , B S (Lond ), F R C S , Jacksonian Prize Essayist, R C S , 1926, etc 
Medium 8vo Pp 289 + \ with 45 illustrations 1934 London Medical 1 uoiica- 
tions Ltd 2 IS net 


St Bartholomew’s Hospital Reports Edited by Lord Horder, R G Canti, W Smw, 
C F Harris, H H Woolard, R C Elmslie, W G Ball, G Fvans, and J P 
Vol LXVI Demy 8vo Pp 363 xxiv Illustrated 1933 London John Murray 


21S net 

Diathermy in General Practice By Eric PayteN Dark, M C , M B , 

late Radiographer, Royal Prince Alfred Hospital, Sydney Wiffi special f epters uy 
F A Maguire, CMG,DSO,MD,Ch M (Syd ), F R C S , F RAGS, and 
Guy P O Prior, LRCP,MRCS Second edition Demy 8vo Pp 219 + xvi 
Illustrated 1935 Sydney Angus & Robertson Ltd 17s od net 
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IPSISSIMA VERBA 

By Sir D’ARCY POWER, KBE, London 


in TWO PRE-HUNTERIAN OPERATIONS FOR 

ANEURYSM 

John Hunter would sometimes have saved himself trouble had he been more 
conversant with the literature of his own profession He took mfimte pains to 
study the effects of arterial ligature before he tied the femoral m its contmmty to 
cure an aneurysm at St George’s Hospital in December, 1785 Richard Wiseman 
(1622-86) records two cases in which he tied the mam artery more than a hundred 
years earlier Both operations were undertaken in the ordinary course of his 
surgery, and both were successful The first case was certainly done before 1672, 
for the details of it are prmted in the rare first edition of his works * He says — 
“ A Cooper living near Maidenhead in the County of Bucks, accidentally in 
letting bloud was prickt in an Artery, the Arm swells and is pained, he puts himself 
into another Barber Chirurgions hands dwellmg in Windsor, who by unfit appli- 
cations, Relaxes the part, then supposing the soft Tumor he had made was a 
Suppuration of Matter, (though indeed it was the Arterial bloud) he with his 
Incision knife or Lancet cutts into it, at which an impetuous flux of bloud rushes 
out, to the quantity of four flaggons, he fills up the opemng with Lint, and makes 
a hard bandage round it, which somewhat restrains the flux of bloud, but the 
Arm swells, and threatens a Gangreen 

“ While this poor man lay thus afflicted. We, his Majesties and Royal Highness 
Chirurgeons attending the Court, did Visit him, and proposed to make an appar- 
atus for the taking up this Artery, or in case of faihng to take off his Arm by 
Amputation , We met the next morning, the Patient is taken out of bed and 
placed in a Chair towards the Light, one of his friends held him in the Chair 
Mr Whittle stood behind his Arm, and held his Elbow with his left hand, and 
with the other hand was ready to help me m the operation , Mr L holds the 
lame hand 

“ In the first place I viewed the Arm, where finding no Gangreen according 
to the report of the Chirurgeon, but rather (as I thought) an Aneunsma, I made 


* Treatise of Wounds by Richard Wiseman, Svo, London, 1672, p 43 Printed by 
R Norton for Richard Royston, Bookseller to His most Sacred Majesty 

NOL WII — NO 86 


14 


202 THE BRITISH JOURNAL OF SURGERY 


a bandage above the wound, to hinder the Influx of bloud into it Upon this 
bandage Mr Pearce made the gripe , I then untied the Ligature from about the 
wound, and found that also free from Mortification , I put my finger into it, and 
finding the skin made thin by distention from the bloud, I call’d for a Knife, which 
while I was searching m the wound, Mr Whittle took into his hand I prayed 
him to cut through the length of the hollowness It being done, I with my finger 
thrust out the Grumous bloud and an Absces from the lower part of the Arm 
When I had cleared the parts more distant, which would have fallen in and blinded 
my Work, I then made way to the Artery, removing from about it the clotted 
bloud , upon which it immediately burst out, I prayed Mr Whittle to hold his 
finger upon it, he did so , then I separated it from the parts about it, and passed 
a crooked Needle under it , and being ready to tye it, I desired Mr Whittle to 
hold off his finger, that I might be the more sure it was the Artery, upon the doing 
of which It spurted out I tycd it , but in tying the Thread broke This caused 
a murmuring in some of the by-standers, as that the Patient would die under our 
hands while I was endeavouring dehgation, which by a new wounding of the parts 
would hasten Mortification and Death , I desired they would continue their places, 
and Mr Whittle his finger upon the Artery, that it bled not , he did so , in the 
while I made a strong Ligature of some twisted Threads, seared it, and put it into 
the eye of one of our common silver searching-Probes Gentlemen, said I, you 
shall see me pass this Probe under the Artery, and thereby you may be assured 
I shall wound no parts , I immediately did so and tyed the Artery, Mr Whittle 
took off his finger, it bled not , then Mr Pearce took off his hands, I then loosened 
the Bandage, which was all the time before under his hands, It bled no more 
“ I told them there was more to be done m order to the bindmg that Artery , 
but in consequence of the continual Fainting of the Patient, we would defer it to 
the next dressing then calling for dressings, they brought me what was designed 
for Amputation, which I refused , and ordered the common digestive e Terebinth 
cum Vtiell ovi, which they fetcht I cut off the ends of the Ligature, and dipt 
some of the pledgits spread with the Liniment in Galen’s powder, and applyed 
them next the Artery, and the rest of the pledgits dipt in ol Ros warm, and lightly 
fill’d up the wound, then Embrocated the Arm with the same oyl, and laid a Diacal- 
ettheos Emplaster over the wound and that part of the Arm, and over the hand 
and Arm below which was Oedematous, a mixture of Diacakith Paracels Gfc 
Then with bandage began at the hand and rouled up the wound, and taking a 
turn or two there, I rouled up to the Axilla This was the Ligatura Expulsiva, 
by which I proposed the thrusting back the Influx of humors, and to give strength 
to the mfeebled Member, He being now again in his Bed, I placed his hand 
upon his breast m much ease to the great joy of the Patient 

“At the next dressing, only Mr Whittle and the Countrey Chirurgeons were 
present with me, we opened the Member, found the tumor allay’d, the worm 
fresh and tollerably digested, we now passed another Ligature upon the Artery 
above the first, and m pulling the first to cut it off between the Ligatures, it broke, 
which was as well We drest it up with the same digestive, only leaving out the 
Powders , Embrocated and applied our Emplaster, rouled up the parts as before 
“ The next time Mr Whittle and I undrest the member, and found the wound 
in a very good condition, with assured hopes of curing it m a few weeks, the ips 
of the wound being more digested and contracted, we drest it up with Mmct 
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Payaceh And now being Impatiently expected at London, with my diseased 
Patients, I return, leaving it to Mr Whittle, who drest it for the space of 10 dayes. 
It healing up without any return of bloud , In his absence Mr L dressed the 
Patient, but whether m wiping off the knot or what else, it burst out again. 
Sergeant Knight came in, dressed it with Calcanth list and from that time it bled 
no more 

“ The Ancient way of tying this Artery is, as I have already said, by tymg it 
in two distinct places, and cutting it off between, but here the Patient often 
fainting interrupted us in that work, and the breaking between saved us the labour ” 

The case is reported again in Wiseman’s Seveial Chiymgical Tieatises (p 356), 
pubhshed in 1676, but in preparing it for the press he modified the account 

Of the actors in the scene, John Knight took his B A from Cams College, 
Cambridge, in 1622, was surgeon to King James I, and was Serjeant Surgeon to 
Charles II in 1661 Mr Pepys records that he “ dined with Mr Knight, chief 
chyrurgeon to the King, and his wife ” on New Year’s Eve 1662 '' We were 

pretty merry, he being excellent Company” Richard Wiseman was appointed 
Serjeant Surgeon m 1672 and was Master of the United Company of Barbers 
and Surgeons m 1665 James Pearce was surgeon to the King, Charles II, and 
to the Duke of York, afterwards King James II He was Master of the Barbei 
Surgeons Company in 1675 Mr L may possibly have been Lawrence Loe, the 
King’s Barber, who was Master of the Barber Surgeons Company in 1667 It is 
more likely, however, that he was the local practitioner whose name can no longer 
be recovered 


(To be continued) 
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FRACTURE OF THE FEMUR WITH LUXATION OF THE 

IPSILATERAL HIP* 


By ARNOLD K HLNRY 

PROFESSOR OP CHNICAL SURGFRY, PACOLTY OP MEDICINE, CAIRO 

AND M BAYUMI 

ORTHOPAEDIC SURGEON, KASH PL AIN! HOSPITAL, CAIRO 


INTRODUCTION 

It has been our fortune to treat the only two cases of this rare association of injuries 
that were recorded in an aggregate of 9945 fractures and luxations at Kasr el Aim 
Hospital during the past eight years (1925-32) In this period the patients admitted 
to the wards numbered 15I5663 These two cases, therefore, of femoral fracture 
with hip-Iuxation form an incidence among the total admissions during these eight 
years of 0 0013 per cent, a rate of 13 per 1,000,000 Their incidence in the 
aggregate of all the luxations and fractures treated at Kasr el Aim Hospital in the 
same period is i case in about 5000, 01 0 02 per cent 

Future studies of larger series will exactly define the rarity of hip-luxation 
with femoral fracture , meanwhile the Kasr el Ami figures show that the com- 
bined injury is rare 

An account of our two cases will serve to preface a study of the different 
varieties of this fracture and luxation, which is based on all the records that we 
could find in the small and scattered literature of the subject We shall first set 
aside the fractures caused by attempts to reduce luxations of the hip, and shall 
postpone the consideration of these surgical accidents till we have dealt, in Part 1 , 
with the 42 cases in which the luxation and fracture have formed successive events 
of an immediate traumatic sequence The first in this sequence is probably 
always the luxation, but we have decided to classify the varieties of the combined 
injury m terms of the fractures This classification will be more readily accepted 
than one according to hip-luxation, for which definitive terms have not yet been 
fixed Further, it is the break in the femoral lever that dominates the question 
of treatment The cases, therefore, which we beheve to be authentic will be 
grouped under four headings according to whether the femoral fracture affected 
(i) the head, (2) the neck, (3) the shaft, or (4) some other portion of the femur 
Cases which at any time have passed muster in previous accounts, but where the 
diagnosis of the combined injury has appeared questionable, will be summarized 
in footnotes 

THE AUTHORS’ TWO CASES 

Case I — Fracture of the femoral shaft with hip-luxation — 

K A , a strong, healthy, woman, aged 64 (Hospital No 15055, year 1928), was admitted 
to Kasr el Aim Hospital on Nov 19, 1928, with a fracture of the right femur in the upper 


* From the Surgical Unit, Kasr el Ami Hospital, Cairo 



FRACTURE OF FEMUR— LUXATION OF HIP 205 

third, 6 in distal to the top of the great trochanter, and a luxation of the head of the nght 
femur on the dorsum ilii, both conditions being found by X-ray before she was referred to 
us {Fig 144) The total shortemng due to the two injuries was about 4 in The proximal 
fragment was markedly flexed, while the distal was drawn up behind it 
One unsuccessful attempt to reduce the luxation by 
‘ closed ’ methods had been made before she was admitted 
to our Surgical Umt, and after admission a second attempt 
was equally unsuccessful By this time three weeks had 
elapsed since the original injury, and we beheved that 
nothing but an ‘ open ’ operation could give us sufficient 
control of the short upper fragment to effect reduction 
of the hip 

Operation — After preparing the patient’s rather 
rough dry skin for four days with a i per cent aqueous 
soluuon of mercurochrome, we made the ordinary Smith- 
Petersen incision for exposing the hip-joint, contimung it 
well down into the middle of the thigh, after the method 
described by one of us, to expose the femoral shaft 
There was a neghgible loss of blood and the condition of 
this hale and energeuc patient was admirable throughout 
the operaaon The incision gave an ample exposure of 
the joint and of the site of fracture, but it was impossible, 
even with lion-forceps, to apply sufficient traction on the 
upper fragment to reduce the head To get better control 
we bored through the upper fragment just below the great 
trochanter and passing a 2-ft length of i-in iron wire 
through the hole we bent it into a ring, and with padding made it comfortable for manual 
traction After pulhng for about one minute, the head, pushed also from behind, suddenly 
slipped into place, and so silently that we at first were unaware of its reduction, the fact of 
which, however, we soon verified in the wide wound After removal of the wire ring, and 
partial reduction of the fracture by manipulation, the muscular planes were closed with 
interrupted sutures of unchromiazed gut , skm-closure was effected entirely with Michel 
clips Strapping was then applied to the leg and lower part of the thigh, and the hmb was 

extended by traction in full abducuon in a 
straight Thomas sphnt The wound healed 
perfectly and the patient’s convalescence was 
uneventful, though her energy more than once 
threatened to compromise the undisturbed 
umon of the fracture 

An X-ray taken a fortmght after the 
operation confirmed the presence of the femoral 
head m the acetabulum The reduction of the 
fracture, however, was only approximate, but 
was nevertheless suffiaently good, and we did 
not again disturb the patient {See Fig 145, 
from an X-ray three months after operation ) 
After-treataient — Massage u as begun 
in the third week after operation, and on 
Dec 29, 192S, forty-seien days after opera- 
tion, a plaster spica was applied This was 
changed twenty -eight days later, and on 
March 4, 1929 (113 days after operation), she w’alked with a caliper, in w'hich she was 
discharged 

End-result— Two years later, m May, 1931, with the greatest difficulty— for this 
nomadic person had changed her address fourteen times— the patient was brought back to 
Kasr el Aim Hospital for examination, largely through the efforts and courtesy of Ahmed 
Moukhtar Pasha Hegazi Her condiuon is well seen m the accompanying photographs 



Fig 145 — Case 1 The hip luxation reduced bj 
operation The shaft-fracture has unued 



Fig 144 — Case 1 The fracture 
of the femoral shaft and the hip- 
luxation 
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PART I 

FRACTURES OF THE FEMUR WITH HIP-LUXATION 
DUE TO ORDINARY TRAUMA 

I FRACTURES OF THE HEAD OF THE FEMUR WITH HIP-LUXATION 

Apait from “ impaction within the limits of the head ”, of which Cotton has 
seen three cases, it is the rule for fracture of the femoral head to be associated 
with luxation of the hip We have found thirteen cases of this association of 
injuries in the literature, and only one authentic case — recorded by Levin in this 
Journal — m which an ummpacted fracture of the femoral head occurred without 
the luxation 

Sex and Age Incidence — Of the thirteen cases of head-fracture with luxa- 
tion, eight were male and five female The oldest patient was 6o, and the youngest 
was 15 The age m one case is not stated Only two patients were under 30 
The average age was 38 V'. 



/ B C 
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Fir 151 — Typical fractures of the femoral head 
D Satta s , E RicdcFs 



E 


A Braun s case , B Crilc*s , C Christopher s , 
{After Christopher) 


The Hip-luxation — This is always m a backward direction In seven cases 
It IS described either as ‘ posterior ’ or ‘ dorsal ’ In six the description makes 
It clear that the luxation was on to the dorsum ihi , in one case it was sciatic * 

The Fracture of the Femoral Head — Various fractures of the femoral head 
are illustrated in Fig 151 In two cases, Riedel’s and Nichiarelli’s, the head was 
fractured in more than one place, and in one of these (Riedel’s), the oblique fracture 

* While the majority of authors agree in hmiung the term ‘ dorsal ’ to luxations on the 
dorsum ihi, others employ ‘ dorsal ’ to signify ‘ backward ’ or ‘ posterior and thus make 
the term ‘ dorsal ’ include the iliac, sciatic, and ischiatic luxations It .s sometimes impossioie 
to discover from the records of femoral fracture with luxation whether the term is used in 
Its wider or narrower connotation 
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ran also into the neck In one case (Robert’s) the neck was separately fractured, 
but It seems probable that this fracture occurred durmg an attempt at reducing 
the luxation In four cases a piece of the head remained in the cavity of the 
acetabulum, and in one it rested on its posterior hp 

Stimson’s case is umque in presentmg a groove on the anterior surface of the 
femoral head, parallel with and close to the edge of the articular cartilage, i in 
long, \ in wide, and I in deep, along which the cancellous structure of the bone 
was exposed This groove was made by an exostosis close behind the rim of the 
acetabulum Stimson compares the injury to that occasionally produced in the 
humeral head by impact on the glenoid edge durmg the course of anterior luxation 
In four of the cases there was an associated fracture of the acetabulum this, 
according to Tanton, is evidence of the manner in which the femoral head breaks 
{see heloto under ‘ Causation ’) 

The Ligamentum Teres— In four cases this hgament is mentioned in 
two It remained with part of the head m the acetabulum In Braun’s case, where 
the fracture extended shghtly into the neck of the femur {Ftg 151, A), the ligament 
was spht longitudinally In the fourth case (Hmsdale’s) it is merely stated that 
the fragment which lay on the lower margin of the acetabulum included the insertion 
of the hgamentum teres 

Causation — This is usually violence of a considerable degree Three cases 
were due to tram accidents, three to automobile accidents , one patient was thrown 
from a motor-cycle which fell on him One fell from a cart , a sailor fell from 
the mast of his ship , a second fell through a hatchsvay , a woman fell 25 ft on 
to the pavement In one case the nature of the injury is not stated, and in only 
one (Ihnsdale’s) does the trauma appear to have been shght 

The violence of the trauma was sufficient to cause the death of four cases, 
one dying of cerebral injury a few minutes after admission, another “ soon after 
admission ”, and a third in three days with a fracture of the skull-base and of eight 
ribs , a fourth on the tenth day Another case in which the luxation was reduced 
by mampulation probably belongs to the category of death from violence, since 
there was also fracture of ten ribs with htemothorax This patient died mne hours 
after admission 

The history of the single case due to slight violence is remarkable This 
right-sided fracture with luxation occurred, writes Hmsdale, “ in a woman aged 55, 
whose weight was about 160 lb She fell in attempting to jump from a motor-boat 
to a wharf she had reached fonvard to take a hand offered to her, and in jumping 
tripped over the gunwale of the boat, and fell on the wharf, striking her left hip 
She was immediately conscious of a severe injury, and stated that she had dislocated 
the ught hip-joint She was unable to nse or move the limb, and was carried a 
short distance to her home ” (We have italicized the words ‘ right ’ and ‘ left ’ ) 
Hinsdale suggests that the contralateral luxation may have been due to the patient’s 
catching her right foot on the side of the boat as she fell 

Christopher, in a study of this injury which has been our main source of 
information, adopts Tanton’s view that the chief factor in these fractures is a force 
acting either in the long axis of the femur and towards its proximal end, or directly 
on ffie great trochanter this force, they think, is suddeidy apphed in the course 
or the luxation in such a way that it breaks the femoral head against the acetabular 
nm, and this, according to Tanton, may also be fractured “ In all probabihty it 
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(the fracturing force) is always applied when the femur is flexed and slightly 
abducted” (Christopher) He discounts Birkett’s theory that the pull of the 
hgamentum teres helps to break the head when the femur is driven upward and 
back, since, according to Cotton, the hgamentum teres is not strong and ruptures 
under a pull of 14 kilos 
Symptomatology — 

Shoi temng —Th .15 is definitely recorded in four out of the thirteen cases, as 
4 cm , 5 cm , 6 cm , and “ about 3 m ” (1 c , 7 5 cm ), respectively 

Posture — Three authors report flexion, adduction, and internal rotation of the 
affected limb , one, flexion and adduction , one, flexion only , one, internal rota- 
tion only, one, adduction only, while in one case (Nichiarelii’s) flexion was 
combined with external rotation — “ The lower limb was rotated outward to such 
an extent that it lay with its lateral face on the bed ” This rare condition of a 
dorsal luxation with eversion of the thigh was associated here with a fracture of 
the iliac hp of the acetabulum 

Movements — ^Nichiarelh obtained passive abduction to 45° , his patient could 
flex her thigh by shdmg the foot along the bed other movements were absent 
In Christopher’s case slight extension was possible from the flexed position, in 
Satta’s, passive movements were limited No other authors deal specifically with 
movement 

Crepitus — ^This sign was elicited on rotation m only two cases 
Moxon found a large dent in the skin )ust above the left tuber ischii 
Diagnosis — ^According to Christopher, fracture of the femoral head with hip- 
luxation is to be suspected in patients presenting the ordinary signs of a postenor 
dislocation of the femur when there is in addition crepitus m the neighbourhood 
of the joint or unusual difficulty in reduction Cotton mentions ease of re-dis- 
location as another suggestive sign A positive diagnosis cannot be made without 
either an X-ray examination, operation, or necropsy (Satta) In six cases the 
fracture was discovered by radiography, in one at operation, and in six others 
at necropsy , in none was the diagnosis made from chmcal signs 

Treatment of Head-fractures with Luxation — In three of the thirteen 
cases under consideration no attempt at reducing the fracture or the dislocation is 
recorded all three died soon after admission (Robert’s patient died, not from 
open reduction, but at once after an opeiation performed for resection of the 
femoral head, three months after the injury he had almost succumbed dunng 
a previous unsuccessful attempt at ‘ closed ’ reduction under ether Union of the 
fractured head had occurred in this case ) 

Reduced Luxations — In mne of the thirteen cases the luxation was reduced, 
m SIX by non-operative means, and in three by open operation, two patients in the 
first category dying shortly after reduction , both were ‘ bad risks ’ In Braun s 
case the luxation that was reduced by manipulation on the day of injury was com- 
phcated by haemothorax and the fracture of ten ribs Crile’s patient died three 
days after admission with fracture of eight ribs and the skuU-base 

Non-operative Reduction with Survival — Of the cases that survived, therefore, 
the luxation was reduced in four by ‘closed’ methods — m the case recorded by 
Platt, on the day of injury , in that of Christopher, after two days , in Nichiarelli s 
patient, after twenty days, and here partial umon had occurred In Durands 
and Destot’s case the interval between the injury and reduction is not recorded 



FRACTURE OF FEMUR — LUXAT I ON OF HIP 211 


Platt’s patient was fiist seen by him seven weeks after the luxation had been 
reduced by another surgeon The fracture of the head was found by radiography, 
and a large piece of the head lying outside the acetabulum was removed from the 
joint through a posterior incision, after dividing the obturator extemus When 
seen by Platt the hip showed an almost complete range of mobihty without discom- 
fort The primary object of his operation was to effect neurolysis of the sciatic 
nerve, which had been injured in the accident , the second was to remove the 
large separated portion of the head together with a slender fragment from the 
acetabular margin 

Nichiarelh mentions that he succeeded at the second attempt, “ by the Paci- 
Lorenz method ” Christopher is the only author who gives in detail the method 
of ‘ closed ’ reduction that he employed “ first, extreme flexion of the thigh, then 
extension to about 110 degrees, and then slow, steady abducuon against considerable 
resistance The fractured head shpped into the acetabulum with a crepitant sound 
The motion m the joint at once became free ” An X-ray after reduction showed 
the fragments of the head in excellent position 

Opoative Reduction mth Survival — ^These were three in number — Hinsdale’s 
case operated on by E G Abbott on the first day after the injury , Satta’s on the 
fifth day, Riedel’s after three months In Hinsdale’s case and m Satta’s, prior 
attempts at ‘ closed ’ reduction had failed in Hmsdale’s “ the head could be 
placed opposite the acetabulum but would not enter Crepitus was felt in these 
attempts ” Radiography showed the fragment lying on the lower margin of the 
acetabulum Hinsdale merely states that the luxauon was reduced after removmg 
the fragment and that the case was afterwards treated for three weeks by extension 
followed by movement In Satta’s case reduction had been twice unsuccessfully 
attempted before admission to hospital After admission the luxation was reduced 
on a traction-table, but the reduction could not be maintained Satta therefore, 
after removing the fragment consisting of half the head from the acetabulum, 
covered the raw extremity with fascia , nineteen days later the luxation recurred 
erysipelas and abscess followed a second arthrotomy 

Riedel merely states that he removed two fragments of the head and replaced 
what was left in the acetabulum 

Results — In the seven surviving cases of head-fractures with luxation, four 
good results are recorded — three after ‘ closed ’ reduction, and one (Hinsdale’s) 
after operation (by Abbott) Thus Christopher’s patient walked with crutches 
eighteen days after the luxation was reduced, and without them in thirty days 
On discharge, fifty-three days after reduction, she could walk a mile a day, limpmg 
from slight foot-drop due to sciatic injury Seven months later she could walk 
four miles without hmping Nichiarelh’s patient, exammed soon after removal of 
the plaster spica, showed neghgible shortenmg There was a moderate abihty to 
flex the thigh , abduction was slightly limited by a varus deformity at the site of 
fracture , the gait was free with a very shght limp 

The hip-joint in Platt’s patient preserved the good mobihty which it had seven 
weeks after a ‘ closed ’ reducaon, so that a year later hip-movements were com- 
plete and painless, though the gait was still imperfect owing to the sciatic lesion 
due to the onginal accident 

ffinsdale’s case could walk two months after operation, and m four months 
was perfectly well ” 
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Ankylosis — This occurred m three of the surviving cases, who were aged 
respectively 15, 36, and 44 Riedel records in 1885 that when he removed the 
two fragments of the femoral head, three months after the injury, ankylosis of the 
hip occurred m the course of a further three months, accompanied, however, by 
only 2 cm of shortening Riedel’s patient was aged 15 In Sana’s patient, aged 
36, operative reduction was followed by erysipelas and an acute arthritis caused 
the ankylosis Durand and Destot record a partial and painful ankylosis m a 
patient aged 44 who was treated by ‘ closed ’ reduction 

Comment — It is evident from the foregoing summary that good results can 
be got by non-operative reduction of the fractured and luxated head of the femur 
‘ Closed ’ methods therefore may be given a thorough trial 

Platt noted in his patient, who was aged 60, “ the rapid restoration of excellent 
joint function, despite the presence of a large loose fragment ”, and it will be recalled 
that the fragment was afterwards removed incidentally, during an operation on the 
sciauc nerve, and not because it was causing disability In Christopher’s case, 
where a third of the femoral head remained in the acetabulum, “motion in the 
joint at once became free ” after reduction NichiarcUi, too, in his case aged 45, 
records “ free mobihty of the joint immediately after reduction ” 

Operation is thus indicated where ‘ closed ’ methods of reduction fail ovnng 
(i) to the patient’s delay in coming for treatment (Riedel’s case), (2) to an obstruct- 
ing fragment (Hinsdale’s case), or (3) as in Satta’s case, where the femoral head 
was fractured at a right angle to the long axis of the neck (see Fig 151,0), on account 
of the impossibility of maintaimng reduction either of the fracture or the luxation 
The longest interval between the injury and the successful reduction of a 
dislocation, which gave a good result, was ttventy days (Nichiarelh’s case) 

Good results by ‘ closed ’ methods have been obtained whether the fragments 
of the head are displaced outside the acetabulum (Platt and Nichiarelh) or remain 
within (Christopher) 


II FRACTURE OF THE NECK OF THE FEMUR WITH HIP-LUXATION 

Besides our own case (Case 2), we have found records of fifteen others in which 
It IS claimed that this association of injuries was caused by ordinary trauma Two 
of these sixteen cases, Robert’s and Riedel’s, have already been dealt with, m 
Robert’s case there tvas also a separate fracture of the femoral neck, and in Riedel’s 
the obhque fracture of the head ran through to the upper part of the neck 
(see Fig I5I,e) In three of the sixteen cases — Chitwood’s, de Chegoin’s, and 
Harcourt’s — the records do not clearly estabhsh a diagnosis of femoral fraemre wth 
luxation all three are rejected by Stimson * Eleven cases out of the sixteen 
are thus left for study 


* These three cases have been quoted as authentic by various writers, we therefore 
summarize them here — 

H de Chegoin’s case, seen in 1868, is reported by Wippermann, who gives the following 
details A female, aged 77, was injured by falling from her chair The case was diagnosed 
as a fracture of the femoral neck with an unspeafied luxauon of the hip The injury was 
treated by slight extension only Sixteen months later the great trochanter was found to 
be displaced upwards and back there was shortening and eversion of the foot Five yodt 
after the injury she could go up and down stairs Stimson believes that this was a case o 
simple fracture of the femoral neck 

In Chitwood’s case, a male, aged 45, a diagnosis was made of luxation on to the dorsum 
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Sex and Age Incidence.— Of these eleven cases seven were male , one was 
female m three the sex was not stated The oldest was either our own case, 
who did not know his age but looked 70, or Monk’s, aged 64 , the youngest was 
the female patient, aged 13 The average age of the eleven patients was 37, five 
of them were over 50 

The Hip-Luxation with Neck-fracture — In six cases the luxation was 
backward, in two pubic, while in one (our own Case 2) it was downward and 
forward , in two cases the variety is not recorded 

Causation — Great violence in which it is impossible to distmgmsh separate 
or successive elements caused four of the eleven fractures of the femoral neck 
accompamed by hip-luxation— the fall of a building, a fall from a roof, the impact 
of a tramcar, an automobile, overturned by a tram, pinning down the victim Our 
own case, on the other hand, merely shpped on the footpath (he thought on banana 
peel) with his lower limbs apart 

Tunnechff and Lessen each record the clear succession of two separate trau- 
matic events f In Tunnechlf’s case, where the injury was on the right side, a 
tree fell on the patient’s left shoulder driving his feet through a sheet of ice his 
body was mchned to the right, and, as he fell through, the right great trochanter 
struck hard on the edge of the hole In Lossen’s case a ladder crashed with the 
patient, who landed on his feet, and then fell sideways, stnking the great trochanter 
of the affected limb against the ladder 

Post’s case, a girl of 13, received a blow on the back “ with a twisting of the 
body to the right and the lower extremities to the left ” Both hips were luxated 
and the left femoral neck was fractured The definite history given in the two 
cases just quoted, suggests the possibihty of an unrecorded fall on the left side m 
Post’s patient 

In the remaimng three cases of this senes of eleven, the cause of injury is 
not stated 

Neighbouring Fractures — In only one case (Buchanan’s) was there evidence 
of a neighbouring fracture “ the outline of the pelvis near the acetabulum was 
indistinct as though from a fracture ” m an X-ray taken five months after the 
accident 

Local Complications — In Post’s case there was necrosis of the luxated head 
of the femur This complication of hip-luxations was first noted by Sir Astley 
Cooper “ Sometimes, after the reduction of dislocations, suppuration ensues, and 
the patient falls a vicnm to excessive discharge and irritation” He quotes two 
examples with death occurring in a few days (Two instances of sepsis following 
‘ closed ’ attempts at reduction will be found in Part II ) 


ilii, with a fracture of the femoral neck, which Kammerer beheved was only partial The 
m|ury was caused by a fall from a w'agon which then unloaded its contents on the patient 
The fracture w as not diagnosed by Chitw ood but by the physician in charge, five days after 
the lusation had been reduced by manipulation the fracture was then complete — Kammerer 
thinks, as a result of the reduction 

In Harcourt s pauent, a male, aged 41, the presence of a luxation “ probably forward 
1 ^ pvbis w'as diagnosed according to Kammerer solely from a snappmg noise heard 
while the case was being exarmned under anaisthesia 

Stimson characterizes the diagnosis m the last two cases as “wholly untrusttvorthy ” 

t Kammerer believes that every case of hip-luxation with femoral fracture is “ the result 
ot U\o distinct tiolences ”, and he cites the cases of Tunnechff and Lossen, adding however 
Lhitwood s, to which we hate already referred 
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Buchanan’s patient suffered from peroneal palsy which is referred to below 
under the heading ‘ Treatment ’ 

Treatment of Neck-fractures with Hip-luxation.— Three of the eleven 
cases (Haase’s, Gartner’s, and Douglas’s) received no treatment, the fracture and 
luxation being found post mortem In our own case the proximal fragment of 
the fracture was so completely separated and so far displaced that we thought its 
reduction imprudent in a frail and aged patient, and we removed it at the operation 
because its sharp end was thrusting the profunda vessels forward Post’s case 
was not reduced, and Lossen makes no mention of reduction The cases where 
reduction of the dislocation was effected number only four three, of which one 
died, were reduced by ‘ closed ’ methods and one by open operation 

‘ Closed ’ Reduction — Monks reduced an anterior luxation somewhat like that 
present in our own Case 2, except that the head lay higher and was turned proxim- 
ally instead of distally the fractured end of the proximal fragment projected 
forward, causing venous obstruction and stretching the superficial femoral artery 
over It Fearing that this fragment would ultimately open the vein or artery. 
Monks decided to attempt immediate reduction, and in case of failure to excise 
the luxated head Under ether anaesthesia “ steady traction was made by an 
assistant while an attempt was made to manipulate the bone back into the joint 
This was successful, but only after a prolonged trial during which the leg was 
placed in a variety of positions ” The patient died seven hours after admission 
he had, in addition to his femoral fracture and luxation, a fracture of the clavicle 
and of four ribs in the cardiac area 

Tunnecliff records (1868) one of the two cases of ‘ closed ’ reduction that 
survived in this gioup The patient was left for thirty-eight days unul there should 
be a measure of bony union in the fracture * The sciauc lesion was then reduced 
by flexion and abduction of the thigh, with direct pressure on the femoral head 
As the head crossed the acetabular rim the neck of the bone was re-fractured A 
long external splint was applied to the limb and extension made through a foot- 
piece, with counter-extension from the perineum Five weeks later the patient 
could walk with one crutch, and afterwards progressed favourably with only ] in 
of shortening 

Hoeftmann records (1904) the second case of survival in this group after reduc- 
tion by a ‘ closed ’ method His patient was a male with posterior luxation of the 
hip and a fracture of the femoral neck, both on the right side the patient’s age 
IS not stated Many attempts at reduction failed, and ten weeks after the accident, 
a fall from a roof. X-ray examination showed that the head of the femur had united 
almost exactly at the back of the femoral neck The limb was markedly rotated 
inwards and was adducted When the posterior fixation of the head was realized 
“ the reduction was child’s play ” , the limb was rotated outwards till the foot 
pointed backwards, when the femoral head at once slipped into the acetabulum 


* Tunnecliff, who saw his case a month after it had been diagnosed by Drs Woodworth 
and Lord, writes “ I must confess that I had at first some doubt about the alleged fracture, 
but Drs W and L both assured me most earnestly that they could not be mistaken on 
this point, as both had felt distinct crepitations on their first visit, and then the great mobiii^ 
of the limb at that time would seem to confirm the view I observed further that pressure 
upon the neck of the bone at the base of the great trochanter elicited evidence of tenderness 
at that point, and I was forced to acquiesce in the views of the attending physicians 
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The foot, however, still pointed back after the reduction was effected The femur 
therefore was sawn through just below the trochanters in order to correct this 
deformity 

Operative Reduction —The only operanve success m this group belongs to 
Buchanan, of Pittsburgh He first saw his patient, when the fracture was already 
united, five months after the accident Prolonged extension was disappomtmg, 
and the case was treated by open operation some seven months after the original 
injury The acetabulum was exposed through Kocher’s incision it was filled 
with dense connective tissue, which was dissected out, exposing the normal cartilage 
Traction was apphed through adhesive plaster strips attached to the flexed thigh, 
by means of a strap passing round the shoulder of an assistant and hooked at its 
ends into rings attached to the plaster strips The hfting effect of the shoulder- 
traction was supplemented by the assistant hooking his elbow under the patient’s 
knee, standing, as he did so, on a stool Four levers were then passed under the 
femoral neck, and by combining mampulation with traction the head was reduced 
The patient recovered from the shock of the operation and from reactionary oozing 
that occurred later m the day The hmb was sphnted m abduction, and extension 
was applied to the other hmb “ to keep the pelvis from tilting towards the injured 
side ” After operation, foot-drop was noticed, which persisted for several months, 
but finally disappeared , it was thought to be due either to pressure on the sciatic 
nerve by the levers, or more probably to the traction exerted on the external 
pophteal at the bend of the knee 

A case reported by C E Thomson, though it does not belong to Pat 1 1 , since 
the fracture was caused by surgical intervention, bears on the operative treatment 
of this condition The femoral neck was broken m an unsuccessful attempt to 
reduce an unspecified luxation of the hip of eight months’ duration in a male 
whose age is not stated Ten days after this surgical accident the luxation was 
reduced by open operation anterior and posterior incisions were made, and the 
femoral head was replaced by traction with blunt hooks Reduction of the frac- 
tured neck was maintained by means of a specially devised nail, and the author 
concludes his account with the hope that the patient will have a “ useful stump 
(The leg on the side of the fracture and luxation had been amputated five weeks 
after the original accident) 

Results — Only three good results have been defimtely recorded m neck- 
fractures with luxation — Tunnecliff’s (1868), and Hoeftmann’s (1904), treated by 
‘ closed ’ methods thirty-eight days and seventy days respectively after the injuiy, 
and Buchanan’s (1920) by open operation seven months after the injury 

Results in Cases Successfully Reduced — ^Tunnechff’s case could walk with one 
crutch five weeks after reduction , the subsequent progress was favourable, and 
the shortemng amounted only to I in In Hoeftmann’s case the result is recorded 
as ‘ satisfactory ’ Buchanan’s patient was fitted with a brace seven weeks after 
operation, and a week later walked with it in the ward, still showing signs of 
a partial peroneal paralysis Five and a half months after the operation, when 
he discarded the brace, there was no shortemng but some eversion, which uas 
attributed to the destruction of the internal hmb of the Y-shaped hgament 
Six and a half months after operation the peroneal palsy had disappeared and 
he walked with comfort, shortemng of from ^ to 5 in was now' evident, and 
eleven months after operation this had increased to i’ m He then walked 
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“ with a solid gait and without pain and has for some months been working as an 
automobile repair man ” * 

Monks’ case with multiple injuries who died a few hours after a ‘ dosed ’ 
reduction has been referred to on p 214 

Results in Urn educed Cases — In Post’s case the proximal fragment was excised 
for necrosis causing a sinus six months after the accident , there was a final shorten- 
ing of 4 1 in (The other hip, which had also been dislocated in this patient, was 
successfully reduced with full restoration of function in that hip ) The result is 
not mentioned in Losscn’s unreduced case, while the cases of Douglas, Haase, and 
Gartner were investigated post mortem 

Our own Case 2, after excision of the proximal fragment and insertion of the 
remainder of the neck into the acetabulum, insisted on leaving hospital while in 
full abduction in a plaster-casing which he broke to pieces in a few days He was 
seen later, wearing fragments of the casing, with 4 in of shortening, but he refused 
all further treatment 

Comment — It will be noted first that m the three cases where good results 
were obtained (Tunnechff’s, Hoeftman’s, and Buchanan’s) union of the fractured 
femoral neck had occurred before the hip-luxation was reduced Kammerer, in 
some experiments on the cadaver w'hich are relevant to this point, found that, if 
the shaft of the femur were broken, he w'as able to reduce a coexisting luxation 
of the hip by grasping the end of the proximal fragment with hon-forceps through 
an incision, and manipulating the head through the skin Fracture of the neck, 
on the other hand, prevented him from reducing the luxation We have since 
found that Richct anticipated Kammerer’s experiments in 1853 Richet, unlike 
Kammerer, easily reduced luxations of the hip associated with neck-fracture in the 
cadaver simply by pushing the head back into place 

These results, in apparent contradiction, led us to repeat the experiments 
Our attempts were confined to posteiior luxations w'lth fracture If the proximal 
fragment was large, as in shaft-fracture or distal fracture of the neck, we could easily 
reduce the luxation by direct pressure applied to the femoral head, with the subject 
prone in the Stimson position — the lower limbs hanging over the table at nght 
angles to the trunk If, however, the fracture was subcapital and the proximal 
fragment was small, we could not reduce it By passing a finger through a stab- 
wound we found that failure was due to the difficulty of guiding a small fragment, 
which slipped and turned turtle, back through the collapsing tunnel torn in the 
soft tissues by the luxation We think that our experiments perhaps explain the 
discrepancy between those of Richet and Kammerer 

In Thomson’s case, quoted above, of surgical fracture with a hip-luxation 
eight months old, operative reduction was accomplished and the result promised 
well, though the fracture had not previously united 

One problem for the surgeon, then, is whether (i) to wait for union of the 
fractured neck before attempting to reduce the luxation, or, (2) to operate early, 
before umon has occurred, while the luxation is still recent Decision is less 
difficult in cases like our own, where the proximal luxated fragment is so widely 
divorced from the rest of the femoral neck that it would be impossible to reduce 


* We were not able to ascertain whether De Morgan reduced the luxation in bis 
or not , if he did, he used a ‘ closed ’ method The patient walked with a stick twelve \ 
after the injury and returned to work 
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itj and where (as m Monks’ case and m ours) the proximal fragment is a danger to 
important vessels Dangerous fragments must be removed, and the opportumty 
will then be taken of thrustmg the distal part of the neck into the acetabulum- 
elongating the neck in case of need by Whitman’s method of detaching the great 
trochanter and re-affixmg it lower down the shaft 

It IS unlikely, in older patients, whose uncomphcated fractures of the femoral 
neck so often fail to umte, that the chance of umon will be increased by cutting 
down to reduce the luxation, unless the fiagments can be artificially impacted 
In younger patients suffering from grave additional injuries, who by the time 
their dislocation is ‘ old ’ have recovered sufficiently to undergo operative reduction, 
the interval of waiting must be employed m securing proper union of the fracture 
The fragments should be adjusted under radiographic control, for, as Kammerer 
first pointed out, mal-umon of the neck may be such that when the luxation is 
reduced the patient is crippled by eversion of the limb — a fact strikingly exemphfied 
in Hoeftmann’s case, where ten weeks after the accident the proximal fragment 
bearing the femoral head had become muted to the back of the neck It will be 
recalled that after the luxation had been reduced Hoeftmann was obhged to divide 
the femoral shaft to correct backward pointing of the foot 

Suggested Plan of Treatment in Neck-fractures with Hip-luxation — 
The treatment of fractures of the femoral neck is often difficult when they are 
uncomplicated, and it would be premature — on a basis of only three good results — 
to do more than sketch a provisional plan for treating them when complicated by 
luxauon Certain eventualities are here put forward, and the treatment of each is 
suggested 

1 The Pioxtinal Fragment Endangers the Main Vessels — Operate at once to 
free the vessels, deahng with the proximal fragment according to the circumstances 
specified in the following paragraphs 

2 The Proximal Fiagment is merely Divorced from the Rest of the Femoial 
Neck — 

a In the aged, but apparently robust, where useful union is unhkely, the 
fragment may be left alone and an attempt made to thrust the rest of the neck into 
the acetabulum, and to maintain it there by fixing the limb in abduction and 
inversion The neck may be lengthened in case of need by detaching the trochanter 
major and re-affixmg it lower down the shaft 

b In younget patients, open operation will give an opportumty of replacing 
a completely separated head We think that Cotton’s method of artificially impact- 
ing the two fragments by mallet blows on the great trochanter may then some- 
times solve the problem of union (One of us (M B ) has used artificial impaction 
of the femoral neck with success m an open wound ) We feel, too, with Cotton, 
that to peg-graft a head which has been so completely separate is to place undue 
reliance on the umon of two devascularized pieces of bone 

3 In Patients Suffering fiom Other Grave Injuries — of Abdomen, Chest, or 
Skull (‘ Poor Risks ’) — 

a Those who recovei as ^ good itsks'* Fix the fracture in good position and 
reduce the luxation either by a ‘ closed ’ method or by open operation after bon)^ 
umon has occurred, remembering that TunnecUff reduced a luxation successfully 
on the thirty-eighth day by mampulation, and Buchanan by open operation after 
seven months 
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b Those who continue as ’'pool usks^ Fix the fracture in good position and 
compensate the inevitable shortening by a suitable prothesis 

4 Neglected Cases wheie Bony Union of the Fiactme has Occuried — 

a In good position (as regards the relation of the head and neck)— These 
should be treated, when possible, by open reduction (Buchanan’s case is an 
encouraging example ) 

b In bad position^ so that after reduction there will be, perhaps, a disabling 
or disfiguring eversion of the limb These cases may require osteotomy of the 
femur— usually of the shaft (as in Hoeftmann’s case)— and re-adjustment, after 
the luxation has been reduced Softening or deformity of a head long luxated 
may, however, call for resection and implantation of the neck into the acetabulum * 

5 Neglected Cases without Union of the Fiactined Neck — Must be operated 
on in ‘ good risks ’ whenever possible, reducing the luxation and impacting the 
fracture, or, where this cannot be done, implanting the neck into the acetabulum 
In ‘ poor risks ’ the treatment will be as in paragraph 3 (b) above 

III FRACTURE OF THE SHAFT OF THE FEMUR WITH HIP-LUXATION 

In addition to our own Case i, we have collected fifteen records of this injury 
from the literature f 

Sex and Age Incidence — Only two of these sixteen patients were female 
The age incidence is somewhat remarkable — 8, 9, 9, 12, 13, 13, 14, 16, 19, 24, 
38, 40, 51, 64, ‘ adult ’ (the age in one case is not stated) Thus more than 
half the cases are under 20, the average age being 21 Our own case, aged 64, is 
the oldest of the senes 

The Luxation of the Hip-joint — This was reported either as ‘postenor’, 

‘ dorsal ’, or ‘ upon the dorsum ilii ’ in eight cases {see footnote on these terms, 
p 208) In two cases it was stated to be sciatic , m one, downward and backward 
between the acetabulum and the ischial tuberosity Pubic luxation occurred m 
two cases, suprapubic in one, and obturator m ttvo There does not appear to be 
any significant association between a particular type of luxation and the level of 
the fracture in the shaft 

The Fracture of the Femoral Shaft — The level of this fracture is recorded 
in fourteen cases , in all but two it lay either in or above the middle third of the 
bone thus one fracture was in the lower third and one at the junction of the 
lower and middle third, while four were in the middle third, four at the junction 
of the middle and upper thirds, two were m the upper third itself, and two were 
subtrochanteric In Delagarde’s case the shaft was fractured m two unspecified 
places 

* An unintentional fracture of the femoral neck has re-united (Tunnechff’s case), bin 
re-fracture of the neck is not to be recommended unless the head-fragment has become nvea 
in a position that makes it impossible to reduce the hip-luxauon 

f Unless we include the case that Markofe reported in 1855 This patient, a boy, aged 8, 
fell from a high ladder and was believed to have a posterior luxation of the right hip, witn 
compound fracture of the right femoral shaft The case was seen and treated by 
resident medical officer The right foot was stated to he in the left axilla '))_ 

brought back across the abdomen and was adducted and lowered to the bed Keaucuo 
of the luxation is said to have occurred during this manoeuvre There was also a 
fracture of the left thigh Hamilton was not convinced by this account The case \ - 
reported as cured 



FRACTURE OF FEMUR — LUX ATI ON OF HIP 219 


Causation —We have already spoken of Katnmerer’s belief that the associa- 
tion of any femoral fracture with hip-luxation is always the result of at least two 
separate traumatic events, but in most of the cases m this group it is easier to 
suspect than to distinguish them In seven of these sixteen cases with shaft- 
fracture, the injuries were due to gross violence in which it is impossible to find 
either sequence or distribution — the fall of coal, of a wall, of chalk in a chalk-pit, 
of a tree , a crush by a cart-wheel , impact with a tramcar Alhs’s case, though 
struck by a moving railway-car, was hit only on the shoulder , no other detail is 
given of the accident Bainbrigge’s patient, a woman aged 38, and an invalid for 
two years, was standing with her left hand on a table, her right on a cane Losing 
her balance, the weight of her body was thrown on the left leg, on which she made 
a semi-revolution and then fell to the ground O’Connor’s patient fell from a 


height of ten feet to a beam which 
passed between his legs , he then fell 
fourteen more feet to the ground 
Kammerer gives a very full history of 
the case in his boy-patient, aged 13, 
but we are unable to share his confi- 
dence m assessing separate causes for 
the fracture and luxation, since he 
states that the boy felt no pam when 
he was first thrown backwards from a 
swing that carried six children, nor yet 
while he was trying to escape from its 
path the swing, however, on its 
return, struck the thigh so heavily at 
the site of fracture that the boy fainted 
The right foot of Cook’s patient slipped 
into a hole, and he fell with his legs 
wide apart When trying to rise with 
his foot still caught, he fell again, on 
his right side Murdoch’s patient fell 
between railway trucks, and was struck 
by the brake-rods as tivo cars passed 
over him In Fergusson’s case and in 



Birkett’s the cause is not stated 

The cause in G R Harris’s case 
was pecuhar D H , a boy aged 9, 
was running over heavily crusted snow, 
when he broke through and fell for- 


Fig 152 — Illustration of the waj m which 
crushing loads ma> produce hip-lu\ation The 
flcMon, adduction, and rotation innards ina> here 
lu\atc the ng/ir hip A fall or impaa mat then 
breal the right femur This combined mechanism 
is rcletant to certain cases described in the tett 
(f?t draun from Coifoti ) 


ward Another boy, who was running after him, fell on top of him The patient was 
unable to arise and was carried home (In this case the luxanon was into the’ ob- 
turator foramen, and the shaft broke at the junction of the middle and upper thirds ) 
Thus in seven cases there is a record of great and indiscnminable t'lolencc 
In SIX there is a suggestion of two events, a wrench and a fall in Alhs’s* 


« possible that the causation m our oun case resembles that m Alhs’s patient a 

from !he pauenf clcKstor> 
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{Ftg 152) and Bambngge’s cases, forced abduction and secondary falls in 
those of Cooke and O’Connor, and a primary fall with a secondary impulse in 
Harris’s case, and possibly, too, in Murdoch’s 

Treatment and Results of Shaft-fraeture with Hip-luxation — In eight 
of the sixteen cases the luxation was reduced No attempt at reducing the luxauon 
was made in four of the seven cases in which it was not reduced, though in each 
the fracture was treated The dorsal luxation was not diagnosed in Allis’s pauent 
for fourteen weeks (1879), and in Bainbrigge’s (1846) for five months, after the 
accident Murdoch (1878) found a posterior luxation in his case post mortem 
Kammerer (1889) comments as follows on the pubic luxation which he first saw 
ten months after the injuiy' “A reduction of the dislocation would, I fancy, 
cause an inward rotation of the lower limb of about 45°, and would certainly greatly 
impair its usefulness, unless the bones were refracrured and set in a correct manner 
And I think that no valid objection could be raised to such measures In my 
own case, then, it is only the impossibility of reduction which has prevented the 
attempt When I saw the patient the dislocation was of ten months’ standing” 

It should be observed that the most recent of these abstentions from reducuon 
was recorded as far back as the year 1889 In one case, Thornhill’s, the fact of 
reduction is doubtful 

Failures — In three cases reduction was attempted and failed Delagarde’s 
case of sciatic luxation with double fracture of the femoral shaft was of five months’ 
standing when first seen The fracture had umted, and he excised the unreduced 
head the patient is described as ‘ relieved ’ In Fergusson’s patient (posterior 
luxation and fracture of lower third of shaft) the luxauon was not detected “ for 
some considerable time ” , the shaft had united In Forster’s case (dorsal luxation 
and fracture of middle third of shaft) the luxation was not reduced 

Successful Reductions of the Luxation mth Shaft-fracture — These were obtained 
in eight of the cases in this group seven were effected by ‘ closed ’ methods, one 
by open operauon , no case died 

Sir Astley Cooper, in 1823, recorded the first successful treatment of the 
condition “ hip-luxaUon with ipsilateral fracture of the femur ” in a case belonging 
to this group with shaft-fracture “The hip was dislocated on the dorsum and 
the same thigh broken about the middle of the bone As the reducuon of the 
hip was, of course, impracticable, the thigh was bound up in the usual manner 
and treated without any reference to the dislocation of the joint, with the hope 
that, when the thigh-bone was reunited, the hip might possibly be reduced At 
the end of five weeks, the bone appearing tolerably firm, I had a very careful and 
unremitung extension made by pulleys, and in less than half an hour had the 
sausfaction of feeling the head of the bone re-enter the socket The paUent 
became so upright as to show scarcely any signs of lameness afterwards ” 

The pubic luxation in Bloxham’s patient, aged 14, was also reduced by pulley- 
tracuon, but before the shaft had united The fracture here was just above 
the middle third When a week’s immobilizauon in short splints had reduced the 
swelhng, the entire limb was fixed in long splints the pelvis was fastened to 
the table, traction was then applied from a pulley fixed to the ceihng one foot 
to the right of a point verUcally above the pauent’s navel Reduction here too 
occurred in thirty minutes under the resultant of (i) the vertical pull, (2) the pu 
of the gluteal muscles, and (3) direct manipulation of the femoral head Passive 
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movements were begun eight days after reducuon, and eight months later the 
patient had 4 in of shortemng with full function 

Two cases, Eteve’s (posterior luxation and fracture of middle third of shaft), 
and Cooke’s (obturator luxation and subtrochanteric fracture), aged 8 and 9 respec- 
tively, were reduced, one day and at once ” after injury, by direct pressure on 
the femoral head, supplemented in Eteve’s case by hip-flexion to 90° The result 
m Eteve’s case is not stated by Malgaigne, who quotes it, but Cooke’s patient, 
treated on a double-inclined plane for fifteen days after reduction, and then with 
a long external sphnt, had no shortemng and limped only a very litde There 
was, however, a good deal of thickemng at the site of fracture 

O’Connor’s case (dorsal luxation and fracture of junction of upper and middle 
third of shaft) is remarkable in that the traction which reduced the fracture is said 
to have reduced the luxation at the same time, owing, it was thought, to spasm 
of the vasti Neither the patient’s age nor the interval between injury and reduc- 
tion is stated the man recovered with a 4 in of shortemng 

Bryant states that m i860 he saw Birkett reduce a pubic luxation associated 
with subtrochanteric fracture m a boy aged 12 “ by gentle well-directed move- 
ments ”, no further details are given 

G R Harris, who most kindly sent us details of his case, reduced an obturator 
luxation associated with shaft-fracture at the junction of the middle and upper 
thirds in a boy aged 9 Making the father fix the pelvis. Hams grasped the femur 
above and below the fracture, and reduced the luxation by rotation and extension 
The after-treatment was by extension with strapping and a weight of 10 lb , while 
the thigh was fixed between sand-bags The boy was up and on crutches in four 
weeks , three weeks later there was a 1 in of shortening, and in six weeks after 
the accident he was climbing trees 

Our own Case i (female, aged 64 luxation on dorsum ihi and fracture of 
upper third of shaft) is the only one in this series whose luxauon was reduced by 
open operation The method of reduction, three weeks after the accident, has 
been sufficiently described in the introduction to this study 

Comment. — ^Except in Murdoch’s patient, who died a year after the injury, 
from an operation on the fracture, and in whom the luxation was found post 
mortem, there were no deaths m this group of sixteen cases The age of six of the 
seven cases with luxations reduced by ‘ closed ’ methods was between 9 and 
16 years , the seventh case (O’Connor’s) is described as ‘ adult ’ The inteival 
between the accident and reduction in four of these seven cases was short, varying 
from ‘ immediate reduction ’ to reduction after eight days Only in one case 
(Sir Asdey Cooper’s) had the fracture umted prior to successful reduction of the 
luxation, union occurring in a five-week interval after the accident The intervals 
m Birkett’s and in O’Connor’s cases are not mentioned 

Ease of reduction is defimtely related to weakness of musculature, a fact noted 
by Richard Wiseman, Serjeant-Chirurgeon to Charles II, in 1676 This probably 
accounts in some measure for the successful cases in this group uhere so many of 
the pauents are children 

The cases m which reduction either was not tried or failed when attempted 
u ere all old ’ luxations, fourteen weeks being the shortest interval recorded 
tetueen the accident and the recogmnon of an ‘ old ’ luxation or the attempt 
to reduce it 
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In our own case resort was made to operation three weeks after the accident, 
when two attempts at ‘ closed ’ reduction had already failed 

Suggestions regarding Treatment of Shaft-fractures with Hip-luxa- 
tions — The successful cases quoted above encourage a trial of ‘ closed ’ methods 
at the earliest possible moment, splinting the fracture, and treating the luxauon 
by direct pressure on the femoral head Our own experiments on the cadaver 
lead us to think that in the case of posterior luxations this pressure can be applied 
with most effect and with least fatigue when the pauent is in the Stimson position, 
lying prone with his limbs hanging vertically over the end of the table When the 
luxation is piibtc, pressure can be applied when the patient lies on his back The 
muscular relaxation obtained by spinal anaesthesia should greatly facilitate reduction 
under these conditions 

Even in cases of some standing the surgeon may take heart from the fact that 
Sir Astley Cooper, in a boy of i6, reduced “ in less than half an hour ” a luxauon 
on to the dorsum ihi with pulleys after five weeks, when the fracture at the middle 
third had united 

Opeiatwe Reduction of Shaft-fractwes with Hip-Iinatioii — Our own case showed 
us that excellent exposure both of the luxation and the fracture can be got by the 
well-known Smith-Petersen approach combined with the anterior exposure of the 
femoral shaft to which we have already referred The proximal fragment might 
be manipulated with a special fracture-hook, or, as m our case, with a strong wire 
transfixmg the bone and twisted into a wide ring for comfortable traction With this 
incision the femoral head can easily be controlled and levered into the acetabulum 
Hey Groves has pointed out that in difficult cases of old-standing congenital 
luxations of the hip, open reduction may become easy after dividing the femoral 
shaft near its upper third, a step which eliminates the pull of many muscles that 
oppose the descent of a proximally displaced head Hey Groves thus confirms on 
the living the experiment performed in the dead by Kammerer some fifty years back 
Cases of Shaft-fi acture with Luxations Long Um educed — The femoral head in 
these patients may be so deformed by pressure that it cannot be usefully replaced , 
It must then be resected in those fit for operation, implanting the neck into the 
acetabulum after lengthening it in case of need by Whitman’s method 

Cases that are Irreducible — Finally there are those cases in which from any 
cause reduction of the luxauon is impossible, or is contra-indicated The fracture 
none the less should receive most thorough treatment As a rule there is a pro- 
gression of the immediate shortening, and in only one case (Kammerer’s) is a 
pauent with his luxaUon unreduced reported as having sausfactory function This 
boy, though unable to move his hip-joint “ could walk and run very little 
hindered m the activities of life ” The majority of these pauents, however, despite 
the formation of new sockets for the head, will be rendered unfit, like Fergusson s 
case, for “ active pedestrianism ” 

IV FRACTURES OF THE FEMUR OTHER THAN OF THE SHAFT, NECK, 
OR HEAD, WITH HIP-LUXATION 

We have found only three undoubted cases belonging to this category 
Borchard saw a boy, aged 14, in whom suprapubic luxaUon of the hip was accom- 
panied by a fracture of the great trochantei , and menuons a similar case seen by 
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Lauenstem The injury m Borchard’s case was due to a fall under a roller drawn 
by a runaway horse The tibia and fibula were also fractured, and the patient 

died soon after admission to hospital * 

Drehmann, in 1896, reported a case of von Mikulicz, with a left dorsal hip- 
luxation and an epiphysial sepaiation of the left femoral head the boy, aged 8, 
fell to the ground while carrying another boy on his back Immediate efforts at 
reduction failed After fourteen days in bed the boy came limping to hospital on 
the toes of his left foot with the knee and hip bent All hip movements were 
limited The femoral head was felt postenorly, close to the great trochanter, when 
the thigh was moved There was 4 cm of shortemng A further unsuccessful 
attempt at ‘ closed ’ reduction was made m hospital, ten weeks after injury Von 
Mikulicz then separated the great trochanter through a transverse incision and 
evacuated the acetabulum The epiphysial separation which makes the case unique 
was found during operation The epiphysis was displaced posteriorly and out- 
wards Though union is not mentioned, the fragment had probably umted with 
the neck in the ten-week interval before the operation, since (i) the position of 
the head was first recognized by moving the thigh, and (2) some degree of external 
rotation persisted in spite of attempts at correction Von Mikulicz reduced the 
dorsal luxation by mampulation, and sutured the trochanter back into place, splint- 
ing the limb in extension and outward rotation The wound healed by first inten- 
tion, and the patient walked with a stick m six weeks, leaving hospital three months 
after operation This case is probably comparable with that of neck-fracture with 
luxation, recorded by Hoeftmann (see above), where the posterior fixation of the 
proximal fragment caused extreme eversion of the limb after reduction, which was 
only corrected by dividing the femoral shaft 

SUMMARY OF THE GROUPS OF FEMORAL FRACTURE WITH HIP- 
LUXATION DUE TO ORDINARY TRAUMA 

We can now compare certain features of the various categories The number 
of cases m each group is too small to establish etiological factors of decisive value, 
but certain points are suggestive 

Age.— Fractures of the shaft with luxation, claim the six youngest patients, 
(8, 9, 9, 12, 13, and 14 years), and this group is the only one m which more 
than half the recorded cases are under 20, the average age in the group being 21 
Among the femoial neck and head fractures, only three cases, and one case, respec- 
tively, are under 20 years, the average age in each of these two groups being 37 
and 381’. 

Sex— Only eight females have been found with femoral fracture and hip- 
luxation (eight out of forty-uvo authenuc cases) f Five of them occurred in the 


* A case of hip-lvixauon with, ftacoite desctvbed. by Monks in a man aged do la otniwe-d 
as Monks is doubtful whether the fracture was of the great trochanter or of the acetabulum 

t Gaub’s case (1917) which was commumcated pnvately to Buchanan, who quotes it 
(loc cit, Case 49, p 147), is not included it has been impossible to classify as we were 
unable to Icam the site of the femoral fracture The patient, a male aged 35, was rolled 
between railway cars, sustaining an ‘anterior’ luxauon of the hip, which was oierlooked for 
three months in the presence of other injuries After cleanng the acetabulum Gaub reduced 
the lusation through an anterior inasion by means of levers and traction, and applied a plaster 
case extending to the nipples The funcuonal result was excellent, the pauent now working 
as a conductor It is not stated whether the femoral fracture had united before the reduction 
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group of thirteen patients with fracture of the femoral head Only one female 
suffered from fracture of the femoral neck, and two from shaft-fracture 

Relations of the Variety of Fracture to the Variety of Luxation — The 
following table, modified from Kammerer’s, shows this relationship — 




rRACTURE 

or 

Head 

Practure 

or 

Necr 

Fracture 

OF 

Shaft 

Other 

Femoral 

Fractures 

Totais 

Luxation backward 

j Described as ‘ dorsal 
j ‘ posterior ’, or ‘ upon 

1 dorsum ilii ’ 

12 

■ 

8 

I 

25 

(30 cases = 75 per cent) 

Into sciatic notch 

I 

mm 

2 

- 

4 


On to ischial spine 

- 


- 

- 

I 

1 

. Behind lip of aceta- 
bulum 


n 

I 


I 

Luxation downward 

Into obturator foramen 



2 


2 

(4 cases — 10 per cent) 

I 

1 Down and forward into 
^ Scarpa’s triangle 

— 

I 



I 

Luxation forward and up 1 

f Pubic 

- 

2 

2 

- 

4 

(6 cases = 15 per cent) \ 

1 Suprapubic 

- 

- 

! I 

I 

2 



13 

9 

16 

2 

40* 


* In two cases, both with ncck-fracturc, of the fort>-two cases reckoned as authentic, 
the %arict> of hip luxation is not specified 


Injury Causing the Luxation and Fracture — Fractures of the femoral 
head appear to have been associated with the greatest violence — sufficient in four 
cases to cause early death only one case m this group was due to relatively shght 
trauma The possibility of the luxation and the fracture being “the result of 
two distinct violences ”, as Kammerer believed, has been fiilly discussed under the 
headings of neck- and shaft-fractures 

Symptomatology — This has been dealt with above only in the group with 
head-fractures, where it has been treated as fully as the records permit In the 
other groups mformauon on this point is scanty It is best summarized in the 
words which Stimson adapts from Koch “ When the two injuries (femoral frac- 
ture and hip-luxation) have coexisted the diagnosis has sometimes been made by 
recognizing that the head, which could be felt out of its place, did not share in 
the movements communicated to the shaft ” 

Results of Treatment — In the series of forty-two authentic cases the hip- 
luxation was reduced in twenty-two patients, m sixteen by ‘ closed ’ methods with 
eleven good results , in six by operation with four good results (Thornhill’s 
doubtful ‘ closed ’ reduction is not included, and in one case of ‘ closed ’ reduction 
the result is not stated ) In fifteen cases, therefore, the functional result was 
good* after reduction, while in six cases where reduction was effected the result 
was disappointing Thus three patients died after ‘ closed ’ reductions One case 


* ‘ Good that is, as regards the hip , three of these cases were compheated by sciatic 
lesions, one of which admittedly followed operauve reduction, and this was the only one 
which had recovered when the cases were reported 
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of ankylosis occurred after operation, and one after ‘ closed ’ reduction In one 
case the luxauon recurred after a first operation and sepsis followed the second 
arthrotomy 

The worst results were obtained when the femoral neck was fractured , four 
luxations were reduced out of ten cases Of these, three were reduced by ‘ closed ’ 
methods (one patient dying soon after of multiple m)uries) , one was reduced by 
operation In the three surviving cases the fracture had first been allowed to 
unite, so that the femoral lever was re-estabhshed Drehmann, in the equivalent 
condition of epiphysial separation of the femoral head, obtained a good result 
by operative reduction ten weeks after the accident , umon of the fracture had 
probably occurred 

The want of success in this group is repeated in Part II, where the femoral 
neck-fracture was caused by attempts to reduce a luxated hip, and here we find 
a satisfactory final result in only one case out of seventeen 

More luxations were reduced in association with fracture of the femoral head 
than with any other fracture This is natural since the femoral lever m this frac- 
ture remains unbroken, unless the fracture is transverse to the long axis of the 
neck Thus, reduction was effected in nine out of thirteen cases with head- 
fracture two, however, died soon after Among the patients that survived, four 
good results were obtained — three by ‘ closed ’ methods, one by operation 

With fracture of the shaft, eight reductions were obtained out of sixteen cases — 
seven by ‘ closed ’ methods, one by operation The result after reduction in seven 
of these patients was good , in one case it is not recorded 

It would appear then that if a patient sustains fracture of the shaft with hip- 
luxation, or survives the force that breaks the femoral head, a good result may 
sometimes be got by making early trial of ‘ closed ’ reduction ‘ Closed ’ methods 
are likely to fail when the femoral lever is broken — as in fractures of the neck — by 
transverse fracture of the femoral head 

Note A On Union of the Fractine befoie Reduction of the Hip-luxation — 
Asdey Cooper beheved that reduction was ‘ impracticable ’ apart from umon 
Actually union had occurred m only five of the twenty-two cases where reduction 
was obtained, one of these five being treated by operation Thus seventeen 
luxations out of the twenty-tv 0 were reduced before the associated femoral 
fracture had umted — twelve by ‘ closed ’ methods with six good results , five by 
operation with three good results 

Note B On the Inteival between the Accident and Reduction of the Luxation — 
With /reaif-fractures the only long interval was three months, occurnng in a case 
ending in ankylosis, where the luxation was reduced by operation In one case 
treated by ‘ closed ’ reduction the interval was three weeks, and here it was thought 
that the fracture had partially united Six other luxations were reduced by ‘ closed ’ 
methods with a maximum interval of five days, one of these recurred on the 
nineteenth day 

Relativ'ely long intervals are found in the only three successful cases with 
wcA-fractures — thirty-eight days and ten weeks in the two cases reduced by ‘ closed ’ 
methods , seven months m the case reduced by operanon In all three the frac- 
tured neck had united before reduction was tried 

In two 5 /ia/t-fractures there were intervals respectively of three weeks before 
open ’, and of five weeks before ‘ closed reductions, while m the remaimng four 
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cases where the interval is mentioned the luxation was reduced by ‘ closed ’ methods 
within five days (Cooper’s case, with a five-week interval, was the only one m 
which the shaft-fracture had united) 

In cases where attempts at reduction failed the interval is recorded in only 
two, one of head-fracture (three months), one of shaft-fracture (five months), 
in both the femoral head was resected death followed immediately in the 
first case 


PART II 

‘SURGICAL’ FRACTURES OF THE FEMUR CAUSED BY 
ATTEMPTS AT REDUCING LUXATIONS OF THE HIP 

The accident of fracturing the femur during an attempt to reduce a luxation 
of the hip confronts the surgeon with one or other of the conditions already reviewed 
in this paper We can therefore consider briefly, under three headings, nventy-one 
reported cases of a mishap which has severally affected the head, the tieck, and the 
shaft of the femur Of these twenty-one cases, one fracture was of the femoral 
head, seventeen were of the femoral neck, and three were of the shaft* 

I ‘SURGICAL’ FRACTURE OF THE FEMORAL HEAD WITH 

HIP-LUXATION 

While this paper was under revision, we found what appears to be the only 
recorded example of this complication, in an article on old traumauc dislocauon 
of the hip Miltner and Wan report the case of a Chinese male, aged 36, whom 
they saw first on July i, 1925 Four and a half months previously he had fallen 
from a wagon, dislocating his right hip An X-ray showed that the head was 
totally displaced through the posterior part of the obturator foramen A layer of 
dense material covered most of the surface of the dislocated head, and it appeared 
to consist of calcified ligamentous and periosteal tissue, it is seen m the X-ray 
pubhshed by these authors to constitute “ an imitation of the primary acetabulum ” 
The inferior rim of the true acetabulum was also fractured, but the femoral head 
seemed intact except for a moderate amount of osteoporosis Nine days after 
admission ‘ closed ’ reduction was performed under ether During the manipula- 
tions, which lasted an hour, and were “ very severe ”, a cracking sound was heard , 
following this the head slipped into the acetabulum An X-ray was at once taken, 
which showed that the reduction had been obtained at the expense of a fracture 
through the head “ Several broken fragments of the head remained m the obtur- 
ator foramen ” After the trauma of reduction a large haematoma appeared in the 


* The two cases described respectively by Physick, and Harris and Randolph, and quoted 
by Hamilton from Gibson, m which femoral fracture occurred during attempted reduction, 
are not included, since we have been unable to find what part of the femur was broken m 
Hams and Randolph’s case, a boy aged 12, with an unspecified hip-luxauon, the bone 
fractured during extension and counter-extension, at the moment of rotating the leg an 
drawing it forcibly outward with a towel In Physick’s case the fracture was cause i 
much the same way by force exerted in a lateral direction with an additional pulley > 
could get no further detail 
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rigiit groin with a rise of temperature between 38° and 39° C Two weeks later 
baking, massage, and active and passive movements were begun Two months 
later the patient walked on his right leg, but still complained of pain He had 
then 60° of flexion, though motion in other directions was greatly limited One 
year later the right hip was painful on weight-bearing, but nevertheless was greatly 
improved when compared with its previous condition 

II ‘SURGICAL’ FRACTURE OF THE FEMORAL NECK WITH 

HIP-LUXATION 

Seventeen instances of this fracture are recorded * 

Sex and Age Incidence. — ^Twelve of the seventeen cases W'ere males, two 
were females , in three the sex is not stated The age is specified in twelve cases, 
and one patient is described as “ middle-aged ” The youngest was 15, the oldest 
82 , the average age is 46 — a higher average than occurs in any other group of 
femoral fracture with hip-luxation 

Interval between the Original Accident and the Attempted Reduction 

— This interval is recorded in eleven cases , it varies from twenty-four days to 
one year, the average interval being four months 

The Luxation and the Neck-fracture — ^The luxation is specified m eleven 
cases , in eight it was posterior, including three luxations described as sciatic 
One obturator luxation is recorded, one pubic, and one anterior and upwards 
This last, described by Verneuil, was found post mortem four years after the 
fracture of the femoral neck in a man aged 82 , the head lay m the notch between 
the ilio-pectineal eminence and the anterior inferior spinous process 

Precise descriptions of thcfractuie are rare, m three cases it was said to be 
close to the femoral head, and this was its probable site m the cases where the 
exact position is not specified 

Manipulations which Caused the Neck-fracture. — These are specified in 
eight cases, and are described respecuvely as follows (Note except m three cases — 
specified in brackets — the luxations were all of the postei tor variety) flexion , 
flexion with circumduction , abduction , abduction with inward rotation {anterior 
and upwai d luxation) , abduction with manual traction {obturator luxation) , pulley 
traction with “ shght rotation ” , external rotation m one case blame is laid on 
“ rotation ” alone (In one other case, Lisfranc’s pubic luxation^, the force is merely 
described as “ great ” ) 

Treatment and Results of ‘ Surgical ’ Fracture of the Femoral Neck — 
Most of the authors who admit this accident end their record at the point of 
fracture In only five cases out of seventeen — ^Thomson’s, Albert’s, Bryck’s, the 
case quoted by Wippermann, and Wippermann’s own case — ^have we found indica- 
tions of what happened aftenvards Thomson’s reduction of an unspecified luxation 
with ‘ surgical ’ neck-fracture has already been fully descnbed in Part I with the 


* We have included Lisfranc’s case with pubic luxauon in this group of ‘ surgical ’ 
iractures Lisfranc himself believed that the fracture was due to the original in)ury, but 
account of the case suggests instead that it was caused b> surgical inten'ention 
was shortened with the foot everted and the great trochanter raised 
ine thigh was in a position of extension Flexion and inward rotation were impossible 
Kcduction was tried by traction with great force a sudden crack was heard, and signs of 
iracturc of the femora! neck were found 
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cases due to ordinary trauma, in order to supplement the meagre informauon 
regarding their treatment It is sufficient here to recall that the luxation was 
reduced with long hooks through anterior and posterior incisions In no other 
case where fracture of the femoral neck was caused solely by attempung to reduce 
a hip-luxation could we find that the luxation had been afterwards reduced,* though 
in the case quoted by Wippermann the patient is said to have walked well Albert 
states that in his case, where the femoral neck was fractured in the attempt to 
reduce a posterior luxation, the patient, who had previously walked with crutches, 
now used a stick only Bryck and Wippermann, describing the end-results of their 
own cases, mention the only complication that we could find in this group m 
both, an abscess formed round the separated proximal fragment and the necrouc 
head was removed Wippermann’s patient first walked with crutches and a suck , 
later she was provided with a high-heeled shoe, but she could not use it 
Bryck’s pauent came to his clinic eight months after the accident , the necrosed 
fragment was removed , the pauent died of erysipelas twenty-one days after the 
operauon 

The reader is referred for informauon on the treatment of these misfortunes 
to what we have written above concerning the kindred cases due to ordinary trauma 
(see pp 217, 218) 

m ‘SURGICAL’ FRACTURE OF THE FEMORAL SHAFT WITH 

HIP-LUXATION 

We have found only three cases of this rare accident, they are severally 
recorded by Streissler, Malgaigne, and Wight Two occurred in males aged 14 
and 17 , the sex of the third case, aged 53, is not stated The level of the fracuire 
was different in each — ;ust below the trochanter (Wight), in the upper third of the 
shaft (Streissler), and in the lower third (Malgaigne), the last being the only instance, 
besides Fergusson’s case (see Patt /), of shaft-fracture in this third of the femur 
associated with hip-luxation 

Manipulations which Caused the Shaft-fracture — In Malgaigne’s case 
of posterior hip-luxaUon external rotaUon broke the shaft in its lower third The 
same movement caused the upper third fracture in Streissler’s case of obturator 
luxauon Wight’s subtrochanteric fracture occurred when the thigh was abducted 
to reduce a sciatic luxation 

Results — In Streissler’s case alone was the luxaUon, which was obturator, 
finally reduced (1908) When the broken shaft had umted, he operated, using 
Kocher’s incision, eleven weeks after the luxation had occurred and six weeks after 
the fracture The acetabulum was cleared of fibrous tissue and the femoral head 
was levered into place , he then extended the limb, at first in abduction, then in 
the straight position The head shpped from the socket while the wound was 
healing, and was replaced Following after-treatment by warm baths and passive 
movement the patient walked well without support two and a half months after 
operation , the movements of the hip were moderate Malgaigne and Wight do 
not record the end-results of their unreduced cases 


* In Tunnecliff’s case (see p 214) re- fracture of the femoral neck did not interfere with 
reduction, with which it seems to have synchronized 
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These accidents should be treated at once on the lines suggested in Fart I of 
this paper (see p 222) 

Our thanks are due to Dr R A Gardner, Director of the Radiological Depart- 
ment, Faculty of Medicine, Cairo, for his radiographs, to Miss Gwilhm for 
her skilled after-treatment of Case i, and to Drs Mohamed el Zeneiny and 
Botros Youssif for their assistance in expeiiments on the cadaver 
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FRAGILITAS OSSIUM TARDA 

Bv IAN FRASER 

ASSISTANT SU>IGEONj HOSPITAL FOR SICJ. CHILDRENj BELFAST 

Congenital brittleness of the bones is a condition which has long been recognized. 
It IS evidenced by multiple fractures from insufficient cause , such cases are usually 
grouped under the general term ‘ osteogenesis imperfecta ’ As the clinical types 
vary considerably it is usual to make further sub-divisions Thus Thomson^ 
makes two, and in the first puts cases where the disease appears before or at birth 
and is usually fatal, while in the second he includes cases where the child, born 
apparently healthy, shows multiple fractures during early childhood or later 

Knaggs^ in 1924 described four main types (i) The foetal — the child is still- 
born or survives for a short time, with multiple fractures , (2) The infantile — 
a continuation of (i), the child lives two to three years — a less severe form than 
the foetal type , (3) The childhood and adolescent type or fragihtas ussium tarda 
— to be described here , (4) The adult form characterized by extreme fragility of 
the bones m adult and later life with multiple fractures 

Fairbanks similarly divided the condition into four climcal types (i) The 
foetal — similar to Knaggs’ No i , (2) The honeycombed bone type — older children, 
extreme fragihty, large unossified areas m the bone, no defimte family history , 

(3) The slender bone type — similar to Knaggs’ No 3 or fragihtas ossium tarda , 

(4) The marble bone type or Albers-Schonberg disease The last is undoubtedly 
a variety of osteogenesis imperfecta, but is often considered as a separate entity 
because so many cases have now been described Fairbank has excluded Eoiaggs*' 
doubtful adult form 

Fragihtas ossium tarda is the only other variety which has yielded chmcal 
material with sufficiently constant symptoms and signs to allow a defimte syndrome 
to be drawn up For the others it would require a central body to collect, 
segregate, and classify the individual cases, just as the Codraan Registry m 
America was able to clarify the dense fog which surrounded the bone sarcomata 
The following critical study of a fanuly suffering from fragihtas ossium tarda 
(see genealogical tree and Fig 153) is given in order that it may be added to the 
others already on record and so aid in making more definite at least one group of 
osteogenesis imperfecta 

Fragihtas ossium tarda is an hereditary disease It is conveyed ahke by mother 
(Case 2) or father (Case 3) The brittleness may even miss a generation (Case 4), 
but if It does so, the parent always has blue sclerotics It attacks with equal 
frequency and with equal seventy both sexes The outstanding sign or s3'mptom is 
an extreme bnttleness of the bones, which break under mimmal strains The most 
usual bones involved are the long bones of the extremities, but fingers, nbs, clavicles, 
etc , may be involved The fractures rarely appear till after 2 to 3 years of age — 
hence fragihtas tarda (Looser'*) — and occur only infrequently after 16 to 17 , 1 e , 
in the tjpical case the child has anj’thing from five to twenty breaks during the age 
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period 3 to 17 There is rarely the very large number of fractures found in the 
foetal and infantile variety of osteogenesis imperfecta 

Accompanying the brittleness of the bones there is in addition a dull blue 
discoloration of the sclerotics {Ftg 154), most marked towards the ins This is 
a more dominant factor than brittleness, so that m a family anything up to 90 or 



100 per cent may have the blue sclerotics, but roughly only 50 per cent may be 
expected to show fractures In such a family no case of brittle bones occurs with 
a white sclera 

A further item in the syndrome is the deafness This occurs m approximately 
25 per cent of those with blue sclerse It attacks equally those with brittle bones 



Tig 154 To show the blue sclera oficn desenbLd as * Wedgwood blue 


{Cases 2 and 3) and those who have shown no fractures {Cases 4 and 6) The 
interesting fact is that the deafness only appears after the bnttlencss subsides 
Deafness is rarely present imtil after twenty years of age All who recover from 
ragihtv of bones strongly emphasize how very hard their bones become, and usually 

%OL Wll— NO 86 
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record with pride the severe accidents from which thc> ha\c come out unscathed 
—accidents which, m earlier life, would certainly hate broken many bones This 
hardening, late in appearing, should possiblj be connected with the deafness sshich 
IS generally agreed to be of the otosclcrotic tjpc 

A tendency to sprain readih is recorded bj many vsriters, and several patients 
in my scries spontaneously ga\c this information , possibl} this is a ftinher proof 
of a fault in the qualit)' or quantit) of the bod} fibrous tissue, as is cwdenccd alreadj 
by the transparency of the sclera Two members (Carer 5 and 18) had a scoliosis 
of the postural type — also explained b} some writers as a further sign of the fault) 
character of the fibrous tissue 

A w'cli-marked arcus senilis was present in sctcral of the eases This started 
to appear with the other sclerosing changes, and was present in a patient as )oung 
as 30 years An early arcus scmlis is in some families an hcrcditart characterisuc 
and of no significance, but the marked frcqucnc} with which it is found in ca'ea 
of fragilitas ossium tarda must be more than a mere coincidence 

The height of this famil} of four generations was average or rather shorter, 
but the members with brittle bones were dccidcdi} smaller and some dcHniid} 
undersized By some this is claimed to be due to the multiplicit} of the fractures, 
w'lth naturally subsequent shortening due to impaction, absorpuon, or overlapping 
This is obviously a fallacy, as it is an interesting fact that often the same limb is 
continually broken, whilst the other escapes (Stew art-'), so that unilateral shortening 
IS what one would expect This occurred in one ease (WoodsidcOj and two inches 
were removed from the sound leg to straighten the pehis 



riG 155- 


-Cajc 16 To illiisinic the hape of the head and the idi of the cars 
On the right is a boj ol the 'samt ape for comparison 


A careful examination of the epiphysis shows that early synostosis takes p nee 
with cessation of growth This would appear to start at 15 years and onwar s, 
so that Case 13 (fragile) was really further advanced in ossification than Case i > 
her brother older by two years and non-fragile 

The shape of the skull is a sufficiently constant sign to receive considerati 
(Ftg 155) The appearance from the front is that of an enormous calvarium— n 
hydrocephalic — and a very broad forehead with the parietals tending to ° 
the ears , in contrast the lower part of the face and chin are so very small t a 



FRAGILITAS OSSIUM TARDA 


235 


gives the face a triangular appearance (with the apex below) From above, however, 
the skull IS seen to be flat, and thus probably its actual capacity is in no way greater 
than normal This is usually explained by the pressure produced by a semi- 
diffiuent brain upon side walls less resistant than usual This is probably correct, 
as It IS a more marked feature of the foetal and infantile vaneties of osteogenesis 
imperfecta, where it is admitted that the fragility is greater and where the skull may 
even be almost of the consistency of a membranous bag 

Biochemical examination of the blood was carried out upon several members 
in this series by Dr J A McVicker ‘ In these and other cases of fragilitas ossiurn 
tarda he found the blood calcium, blood phosphorus, and phosphatase all within 
the normal limits This is in accordance with the findings of other workers, and 
IS further confirmed by the fact that no improvement appears to occur in these cases 
with calcium, phosphorus, parathyroid, or vitamin therapy 

INDIVIDUAL FEATURES 

The Sclerae — The blueness is deep and clear m the child, but gets greyer 
and duller m old age, although it never disappears as does the tendency to fracture 
(see Fig 154) This is a well-known familial characteristic Myles Bickerton® 
states that since 1903 there have been some 463 defective individuals recorded 
Of the adults with blue sclerotics 60 per cent had liabihty to fractured bones, 
60 per cent had otosclerosis, and 44 per cent had all three defects Following the 
Mendehan Law it is thus a dominant characteristic (Groenow®) Its pathology 
IS variously explained Bickerton says that the sclera is too thin and transparent 
Rnaggs contends that there is no diminuaon in the thickness of the sclera and no 
difference m its microscopic structure, and therefore he holds that the translucency 
depends upon some exceptional peculiarity of the fibrous tissue of which it is 
composed Against this is the fact that Buchanan^'’ in an enucleated eyeball found 
the sclera about one-third of the normal A further suggestion made by Fridenberg 
(Alexander-®) was that the transparency was due to a lack of calcium — a suitable 
hypothesis and one intended to fit m with the brittleness of the bones and their 
decalcified appearance The hereditary tendency of blue sclerotics has been 
frequently pointed out Peters^^ in 1908 described a family of eleven members 
with ten showing blue sclerotics In 1913 he showed the connection with brittle 
bones Deighton,^- Cockayne,^® Stephenson,®'^ Harman,®® et al , in interesting 
pedigrees, have pointed out the dommant hereditar}' factor that the blue sclera can 
be In some of these only was the fragility of the bones mentioned, although it 
was as earlj' as 1900 that Alfred Eddowes®® in a very short note to the British Medical 
Journal first pointed out a connection between the two 

Many excellent pedigrees showing the relationship between the two conditions 
have appeared , those of Olaf Blegvad and Holger Haxthausen,® ", Burrows,®® Van 
der Hoeve and de Klyn,®® Freytag,®® Bronson,®® Voorhoeve,®® Willard,®® Simmonds,®® 
Alexander,®-' Stewart,® to mention a few, are typical 

The Bones ^Radiologicaily in the child in the active period what appears 
most striking is the extremely slender shaft w’hich stands out in contrast with the 
^panded extremities This is most noticeable in the long bones of the hmbs 
he shaft, although slender, rarcty bends, angulation if present is usually due to 
an old fracture (Fig 156) The conex is said to be thin, but rather, I think, a cortex 
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Fig 156 — To illustrate the decalcified bones, uhtcli 
Rive a poor contrast with the soft parts 


Fig 157 — Knee joint o*’ case of osteo 
genesis imperfecta of infantile tspefor com 
parison 



Fig 158 — Types of fracture and the structure of the bone It apoears almost cystic in parts 
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with little underlying cancellous tissue and enormous medullary cavity is the rule 
In the extremities the reverse holds good There is a wide-webbed honeycomb of 
cancellous tissue with a thin limiting cortex The lamellse in the honeycomb lack 
the uniformity and regularity of normal bone As a result of the thin cortex the 
opposing surfaces are often flattened in weight-beanng, thus giving a joint the 
appearance of a horizontal slit, e g , the knee The appearance of the bone has 
a direct bearing upon the type of fracture produced In the shaft it is usually, 
even in the young, a clean transverse fracture In the e\U emities it is said that 
a greenstick fracuire is common , a better term would be a ‘ compression ’ or 
‘ cancellous ’ fracture One cortex is broken, but there is considerable impaction 
as well {Fig 158) 

In the cured patient the radiograms are disappointingly normal — the cortex 
may be denser and thicker than normal , the flat weight-bearing surfaces remain , 
and there may be the distortion from the old 
fractures Beyond this there is little of interest 
In the child clean-cut pictures are difficult to 
obtain, as the bones are less dense than normal 
and so contrast poorly with the surrounding soft 
parts , thus the X-rays in this article inadequately 
demonstrate the condition, although great care 
was taken in getting a negative with as much con- 
trast as possible 

It IS frequently stressed (Stewart®) that the 
fractures appear to favour one limb or one side 
This IS readily understood by noticing how often 
the disease, although it is a generalized one, 

IS more marked upon one side than another 

159) 

A radiogram of the skull shows the parietal 
bulge {Fig 160), but in my series there was no 
other marked abnormality, although Kjiaggs 
affirms that the presence of multiple wormian 
bones is almost a constant feature 

Biopsy was performed nvice upon one of 
these patients, and both times the most noucc- 
abie feature was the extreme density and hardness 
of the bone (Irwin®®) It felt and cut like marble 
and certainly contrary to what the radiogram would suggest However, there 
must be some connection with marble bones, or the Albers-Schonberg sj’ndrome 
In the latter the hereditaty tendenc} is a strong one, and m some cases blue 
sclerotics have been described 

Professor Young,®® reporting upon a piece of bone removed in Case 13, states — 

C 5549 —The general architecture of the bones shows no gross abnormality apart from 
some increase of densn> 

The Hatersnn camls hate been encroached upon by a deposition of bone upon their 
walls This new -formed bone is rather indisuncth lamellated, contrasting m this respect 
with the prc-formcd bone of the Hatersian ststem, and it would appear to hate been deposited 
in succcssne stages because it is frcquentlj composed of two or more layers separated bt a 
denser line ot ccmcn» substance 



Fig 159 — Caje 13 Show me dificr- 
cncc m the two legs The right is much 
thinner and had ten breaks in all The 
left IS thicker (cf fibula) The callus is 
the result of operation 


This IS contrary to expectation 
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These changes can be readily correlated with the increased consistency of the bone 
which was such a notable feature clinically The increased brittleness is less easily explained^ 
but It may be associated with the imperfect lamellation which has been noted m the bone 
with the Haversian canals 

Deafness — Deafness as part of the syndrome was first pointed out in 1918 
by Van der Hoeve and de Klyn^’’, who described two families In the first, of 
22 members, 10 had blue sclerte, 10 had brittle bones, and all were deaf In the 
second, of 6 members, 6 had blue sclerac, 5 had brittle bones, and all were deaf 
In Olaf Blegvad’s pedigree,^' of the 21 members in three generations, 9 had blue 
sclerae, 8 had fractures, and 5 had deafness In addition zonular cataract was a 
familial disease in this family It is thus seen that the proportion who show deafness 
or brittleness m any such family is variable 



Fig 160 — Illustrating the shape of the skull Case 13 on the left, Case 16 on the right 
In the centre is a control Cd’^c for comparison 


It is natural that the connection between buttle bones and deafness was late 
in being recognized, as the two do not appear concurrently When the child is 
attending the surgeon for repeated fractures deafness has not yet appeared, and 
later, when as an adult he is being treated for deafness, the brittleness of his earlier 
days IS forgotten or of apparently little connection with his present complaint 
Voorhoeve^- suggested that the underlying cause of the deafness was laby- 
rinthine disease, but Bronson,-^ Crocco,®® and others all hold that it is due to 
otosclerosis The latter is well recognized by otologists to be a hereditary disease 
Stenvers^^ found by radiography that the labyrinthine region was covered with a 
thick calcareous substance and suggested that deafness was due to a reduction of 
the nutrition of the part 

Whatever the cause, clinically the deafness comes on insidiously and is not 
amenable to any treatment It starts to appear from 20 years and onwards, when 
the bone fragihty has disappeared and when the sclerosis has set in It is of interest 
that of the six members of the third generation of my series all had blue sclerotics. 
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four had fractures, and it is the two who had no fractures who are now deaf One 
of those deaf but with no fractures is the father of six children, two of whom were 
probably the most crippled with fractures in the whole series The percentage 
of deafness quoted by any writer is always open to an obvious fallacy in that 
usually, as in the family here, the last generation has not yet reached the oto- 
sclerotic age 

A most striking feature is the return to normahty, from being almost crippled, 
which occurs in these people after a certain age One man (Case 7), a lorry driver, 
can crank the stiffest engine with an arm that is tortuous and bent as the result of 
some ten fractures when young The others similarly are leading strenuous lives 
This does not always happen, as in some famihes the early deformities may have 
been so great that the patient is left a cripple m adult life 

Cases 2 and 3 are hale and hearty, aged 63 and 65 years respectively , thus the 
disease does not appear to affect the ultimate expectation of life, although Knaggs^ 
states that as a rule such people are not long-hved 

This possibly arises from the fact that one writer mentions high blood-pressure 
as occurring frequently in these cases — ^perhaps another proof of the appearance 
of premature sclerosis ^ An estimation of the blood-pressure was not carried out 
in my own senes 


SUMMARY 

1 A detailed pedigree is given of a family of twenty members of four gener- 
ations Of these, 17 had deep blue sclerotics, 10 had multiple fractures, and 5 were 
deaf In addition several members had scohosis, a tendency to sprain readily, 
and an arcus senihs at a comparatively early age 

2 Such a syndrome is typical of the condition of fragihtas ossium tarda, one 
of the best known and most constant forms of osteogenesis imperfecta 

3 There is an active period of from 2 to 17 years when fractures occur Umon 
IS normal in time and appearance This is followed at puberty by a second period 
of extreme sclerosis This affects bones, making them exceedingly strong, and 
the ears, producing deafness of the otosclerotic type and (>) an arcus semhs 

4 After the onset of the second period the patient recovers to enjoy a normal 
life and reach an average old age 

5 Other features are the broad skull and a normal blood chemistry 

6 The questions still to be settled are (a) Why do the fractures delay in 
appealing till 2 years of age, approximately ^ Is it due to the persistence of some 
of the mothers’ hormones ^ (b) Why at puberty does this fragihty disappear ^ 
Is It due to the appearance of some internal secretion, e g , ovarian or testicular 

I wish first to record my thanks to all the members of the family here reported 
Their interest and help made what might have been a difiicult task a pleasure The 
willingness with which, even though at inconvenient times, they allowed themselves 
to be examined and radiographed — ^from grandmother of 63 to grandchild of 4 — 
IS hard to realize I wish to thank Mr H P Hall for access to Case 16, and Air 
Woodside for access to and information regarding Case 13 , also Professor Young 
for valuable assistance regarding the pathology of affected bone removed, and Dr 
Maitland Beath for help in the interpreting of the radiograms 
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CYSTS IN THE REGION OF THE PANCREAS: WITH 

NOTES OF A CASE 

By A E WEBB-JOHNSON 

SURGEOK TO THE MIDDLESEX HOSPITAL 

AND E G MUIR 

SURGICAL REGISTRAR, THE MIDDLESEX HOSPITAL 

Cystic tumours in the region of the pancreas are among the least common of all 
abdominal cysts Hale-White,^ m a senes of 6000 autopsies, found only 4 cases, 
though in a recent publication Mahorner and Mattson^ were able to report on 
88 patients with pancreatic cysts treated surgically at the Mayo Clinic 

Different authors have adopted various methods of classifying these cysts, 
a comprehensive one being that of Mahorner and Mattson 

I Cysts Resulting from Defective Development — 

1 Cysts in infants 

2 Cysts associated with polycystic disease of the kidney 

3 Dermoid cysts 

4 Inclusion cysts 

II Cysts Resulting from Trauma 

III Retention Cysts 

IV Neoplastic Cysts — 

1 Cystadenoma 

2 Cystadenocarcinoraa 

3 Teratomatous cysts 

V Cysts Resulting from Parasites 

This classification does not include the possibility of an inflammatory origin 
for some of the false pancreatic cysts, nor is there any mention of that cystic 
condition of the pancreas associated with multiple hEemorrhagic tumours of the 
spinal cord described by Lindau^ Any of the retiopeiitoneal cysts which were 
classified by Handfield-Jones^ may also occur in this region 

The cyst most commonly found would appear to be the pseudocyst or 
haemorrhagic cyst, devoid of any epithelial hmng and beheved to result from 
trauma 

Cystadenomata are extremely rare, being found in only 2 out of 88 cases 
operated upon at the Mayo Chnic The pathology of these cysts, in which the 
cyst IS formed by proliferation of epithehum, is a matter for conjecture 

The following case is noteworthy, not only for the rarity of the condition 
and the size of the cyst, but also on account of its histology, which differs in 
one important feature from the cysts of this region which have been previous!} 
described A careful study of the histology may throw fight on the origin of 
cysts in the region of the pancreas and help to a clear understanding of their 
pathology 
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CASE REPORT 

History — The patient, a woman of 52, had noticed for the last few months that her 
abdomen was increasing in size She complained of “ slight discomfort and a little short- 
ness of breath ” 

On Examination — The abdominal wall was found to be tightly stretched over a large 
swelling filling the upper part of the abdomen, being slightly more to the left of the mid-line 
The swelling was fluauant and immovable 

Operation — ^Laparotomy in June, 1930, showed the stomach stretched like a strap 
across the left side of the cyst and displaced into the left hypochondnum On dividing the 
gastrocolic omentum the pancreas w as found lying across the anterior aspect of the cyst The 



Fig 161 — Macroscopic appearance of the cjst 

pancreas was easily separated, but a number of adhesions containing venous channels were 
present between the evst and the spleen The cyst was removed together with the spleen 
The liver, kidneys, and pelvic organs were examined and found to be normal 

Subsequent Progress — Convalescence was uneventtul, and the patient remains well 
four years after operation, except for “ a little indigestion and heartburn ” 

Pathology — thin-walled cyst, a foot in diameter {Fig 161) The cut surface shows 
numerous loculi containing mucoid material A section of the wall shows a lining of tall 
columnar epithelium similar to that of a multilocular ovarian cyst The septa and cyst wall 
are formed mainly of fibrous tissue but show traces of somewhat degenerate, but none the 
less definite, muscle fibres These fibres are large Some show peripheral nuclei, but no 
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stnations are visible In some areas they are placed immediately beneath the epithelium 
It IS not possible to state definitely the nature of the muscle (Ftg 162 ) 

Examinations of the fluid contained in the cyst showed no trace of pancreatic enzymes 


DISCUSSION 

The description of this cyst closely resembles those described by Stewart® 
and by Carling and Hicks ® With regard to the etiology of such cysts there are 
two views which deserve consideration — 

I That these Cysts are True Cystadenomata of the Pancreas — There 
appears to be no doubt that innocent epithehal tumours of the pancreas do occur, 
although they are extremely rare Adenomatous hyperplasia of the islets of 



Fig 162 — Section of septa in cyst showing muscle fibres (x 185 ) 

Langerhans has been described, associated with hypoglycaemia Kaufman" has 
described what appears to be a true cystadenoma of the pancreas, but the cyst was 
situated in the centre of the pancreas and was of small size One of the two cases 
reported by Mahorner and Mattson is considered by these authors to be a true 
cystadenoma of the pancreas as histological examination of the cyst wall revealed 
a “ cellular structure not unlike the normal pancreas ” As Handfield-Jones states, 
no cyst in the region of the pancreas should be regarded as of pancreatic origin 
unless pancreatic tissue is present in its wall or its pedicle 

While true cystadenomata of the pancreas have been found, this explanation 
of the etiology cannot be applied to the majority of the epithelial C3'sts found in 
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this neighbourhood Their lining epithelium bears no resemblance to that of the 
pancreas, they occur in contact with the pancreas rather than m it, they closely 
resemble ovarian cysts, and similar cysts have been found in the rctropentoneal 
tissues in all parts of the abdomen between the inferior surface of the liver and the 
region of the broad ligament 

2 The Theory of Developmental Error — The \ lew that these cysts may 
result from malposition or sequestration of certain cells in early embryonic life is 
an interesting one which appears to find general acceptance at the present time 
Having regard to the fact that they possess a definite secretory epithelium there 
would appear to be several possibilities 

a That they aie Deuved from ‘ Sttayed' Genital Cells — Felix® believes that 
genital cells are not derived from the specially differentiated coclomic cells but from 
the segmentation cells at an earlier period of foetal life They travel from the 
region of the cloaca into the root of the mesentery and thence into the uro- 
genital fold It IS possible that some of these cells may fail to reach the urogenital 
fold and become a source of teratomata 

While this theory is acceptable for rare cases of retroperitoneal and peritoneal 
dermoids, such as that previously described by one of us,'' it is difficult to apply 
It to other cysts unless they can be shown to contain derivatives of all three germinal 
layers 

It IS of interest to note that Ewing,’® following Nicholson’s” views, previously 
discussed by one of us’- in regard to embryoma of the testis, believes that all 
testicular rumours, whether epithelial or connective-tissue in nature, are true 
teratomata, the predominant tissue representing a ‘ one-sided ’ development of 
one of the three germinal layers, the other two being in abeyance Macleod,’® in 
a description of struma ovarii, points out that it is generally accepted at the 
present time that the thyroid tissue is part of a teratoma and has grown out of 
proportion to the other structures 

If this ‘ one-sided ’ development of a teratoma is accepted in other regions, 
there appears to be no reason why it may not apply to these epithelial retroperitoneal 
evsts 

b That they ate of Uiogemtal Oiigin — This theory only differs from the last 
in that the suggested maldevelopment or ‘ separation ’ takes place at a later stage 
in embryonic life Zuckerkandl” has demonstrated the persistence of mesonephric 
tubules long aftei the normal date of then disappearance, and obviously any one 
of these may be the starting-point of a cyst 

c That they ai e of Entei ogenoits Origin — Cysts derived from sequestration of 
part of the gut have been described in a number of cases Usually unilocular, 
sometimes multiple, they are lined by columnar epithelium and have traces of plain 
muscle in the wall The majority have been found at the ileocaical angle and in 
the mesentery At the junction of the fore- and midgut the pancreas and liver 
are developed by a process of budding Abnormal budding can take place, as is 
shown by the occurrence of congenital duodenal diverticula, and it is therefore pos- 
sible that some of the epithelial cysts in this region may be derived from the gut 
Of these three views the one suggesting a Wolffian origin is generally accepted 
It has the advantage that it serves as an explanation for those evsts similar to the 
one desciibed in this case but found in the retroperitoneal tissues in the iliac fossa:, 
and in the broad ligament 
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Amongst gynaecologists the view of a Wolffian origin has not found favour 
when apphed to a multilocular pseudomucinous cyst arising in an ovary Ewing^® 
states that cysts of Wolffian origin may arise in the ovary but they are small and 
situated in the hilum Wilfred Shaw”* recorded 23 cases of ovarian dermoids in 
9 of which there was a combined pseudomucinous cystadenoma and dermoid cyst — 
an incidence of 39 i per cent Dermoid cyst and cystadenoma formed part of an 
original tumour with no line of separation He believes that one area of a dermoid 
cyst turns into a cystadenoma, a view which is in support of a teratomatous origin 
We have been unable to find any recorded case of a retroperitoneal cyst in this 
region contaimng muscle fibres Their presence in the wall and septa of the cyst 
in this case is a definite indication of a foetal or teratomatous origin 

If the muscle is unstriated, its presence and its close association to the hmng 
epithehum is in favour of an enterogenous origin, a sequestration of foetal gut If 
It IS degenerated striated muscle, the cyst must be regarded as a teratoma 

The fact that the veins from the cyst joined the splemc vein, part of the portal 
system, is not decisive evidence in favour of an enterogenous origin, since the spleen 
IS developed around vessels in the dorsal part of the ventral mesentery, and, if we 
accept Fehx’s views, there is nothing to prevent a ‘ strayed ’ gemtal cell giving rise 
to a teratoma in this situation 
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GANGRENE FOLLOWING FRACTURES 
(EXCLUDING GAS GANGRENE) 

By HAROLD DODD, London 

Although innumerable fractures are continually occurring with all degrees of 
trauma, fortunately gangrene, apart from infection by gas gangrene and other 
virulent orgamsms, rarely follows a fracture I have searched the records, and 
since the War have found only ten cases published , these are epitomized here 
Between the years 1850 and 1914, thirty cases were reported They are tabulated 
later and the more interesting are described Most of the writing is the work 
of German surgeons 

“ The complication of gangrene is an uncommon one if I am to judge from 
the meagre reference to it to be found m the literature at my command ” Thus 
Ormsby^ prefaced an article in 1911, when he pubhshed two cases 

Investigation of the reports of the London teaching hospitals during the 
years 1920-30 did not reveal a case, although there must have been a few, they 
were probably considered unworthy of mention 

Gregora,^ who has studied the condition, found 4 instances of gangrene in 606 
fractures He stresses that although these cases are rare, they are important on 
account of (i) The difficulty of diagnosis , (2) The steps to be taken to prevent 
gangrene and so save the hmb 

This communication describes a patient of Mr Watson Jones and two of my 
own I have extracted the relevant cases from the literature, excluding the numer- 
ous ones of gas-producing and other infections I have omitted the War reports 
of gunshot wounds complicating bone and vessels, they were exhaustively dealt 
with by the late Sir George Makins ® The present work is confined to the accidents 
of civil life From its study I have collected points for the diagnosis of gangrene 
threatening to complicate a fracture, and to avert its onset various surgical proce- 
dures are described 


PERSONAL CASES 

Case I — On June 16, 1932, J B , aged 59, a stableman, was kicked by a horse His 
left femur was fractured at the junction of the middle and lower thirds {Figs 163, 164) Over 
this, on the antero-internal surface of the thigh, was a subcutaneous, freely oozing lacerauon 
I in long The hmb was immediately mampulated and mounted in a Thomas knee-sphnt 
I saw the patient the next day, when the leg was dead white, cold, painless and anass- 
thetic below the knee No pulsation was detected in the popliteal, posterior tibial, or dorsalis 
pedis arteries A diagnosis of thrombosis and occlusion of the femoral artery at the site of 
the fracture (approximately at the lower end of Hunter’s canal) was made 

The X-ray showed that the fragments were in poor alignment {Figs 16^, 164), and 
thus It was considered that they might be interfering with the lumen of the vessel A pm 
was inserted through the os calcis, and a satisfactory position was obtained by extension 
After this the level of warmth crept a little farther down towards the middle of the front of 
the leg 
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Observation continued for a month, and then mummified dry gangrene had occurred 
with a line of demarcation passing round the junction of the lower and middle thirds on the 
anterior surface of the leg, and at the upper and middle thirds on the posterior surface 
(Fig 165) Thus the area of distribution of the posterior tibial artery was affected more than 
that of the anterior tibial 



Figs 163, 164 — Cme 1 Radiograra« of fractured lower third of the femur A indicates 

the calcified femoral artery 


On July Id — 1 e , thirty days after the accident — I amputated the thigh at the level of 
the fracture and trimmed the end of the bone Umon had progressed to the extent of a 
mass of gritty callus On cutting the femoral artery with a scalpel, its wall was felt to be 
calcareous, but no plaques were visible to the naked eye , the radiograms 

) {Ftgs 163, 164) show that the femoral and tibial arteries are calcified The 
lumen was clear, the intima was smooth and apparently unbroken — ^there was 
no change in its colour or sheen On dissecting the bifurcation of the popliteal 
artery, it was found to be blocked by two elongated blackish thrombi They 
were quite loose in the artery and easily ‘ popped out ’ The lower thrombus 
was $ in long, bent astride the V of the division, and occluding the posterior 
branch more than the anterior tibial The upper piece was i m long , it was 
lying longitudinally in the popliteal artery The striking feature of these 
thrombi was that, after being in the vessel for a month, they were still un- 
attached to the wall and quite free in the lumen The only sign of reaction 
in the intima was a shght blushing just above the fork, J m in diameter 
There was apparently no adherence or attempt at organization in 
the clots 

The case suggests that the thrombi arose at the time of the 
accident from a contusion of the femoral artery at the level of the 
fracture, although all signs of it had disappeared a month later 
Further, it demonstrates that a thrombus may exist in a diseased 
artery for a long period without becoming orgamzed or fixed, and 
that, should it move, it would cause a spontaneous, unexplainable 
embolism long after the incident which had given rise to it had 
been forgotten 



Fig 165 — Case 1 
Shows the line of demar- 
cation of dry gangrene, 
following embolism of the 
termination of the popliteal 
artery 
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The patient recovered and is now walking well with an artificial leg Recently he had i 
large scrotal hernia which, cured by operation, had been irritated by the bucket of his new limb 

When the gangrene occurred I considered the possibility of a blocked popliteal artery, 
but I was unable to detect any tenderness over it However, on dissecting the popliteal 
artery in the amputated leg, I realized from its deep position that tenderness on palpation 
would be very unlikely I was surprised at the length of the wound and the amount of 
muscle-splitting necessary to expose the region of the bifurcation In life, the delicate 
operation of embolectomy in this inaccessible situation would be very difficult, but it would 
nevertheless be well worth attempting, in view of the grim alternative — inevitable gangrene 
and amputation 

I have observed sensitiveness over an artery precisely at the site of impaction of an 
embolus in it, on two previous occasions on the first it located an embolus at the bifurcation 
of the common femoral into the superficial femoral and profunda fcmoris , and on the second 
It occurred with the brachial artery at the point of origin of its superior profunda branch 

Case 2 — On Nov 8, 1932, W H , aged 29, was admitted with a comminuted fracture 
of the middle of the right tibia and fibula (T/gs 166, 167) After reduction under an ames- 
thetic the leg was encased in plaster from the mid-thigh to the intcrdigital clefts of the toes 



Figs 166^ 167 — Case 2 Radiograms of fractured tibia and fibula 

The patient was comfortable all night, but next day his toes were swollen and discoloured 
This was not relieved by elevating the leg and trimming the plaster, so the latter was removed 
the same evening The site of the fracture appeared to be satisfactory , it was not unduly 
swollen and there was no unusual discoloration On the next day the colour of the toes 
had improved , the limb had been mounted on a back-splint with side-pieces during the 
night A plaster was again applied 

In twenty-four hours the toes were again swollen deeply cyanosed, and large blebs 
appeared on them The plaster was trimmed but without improvement, and it was finally 
removed on Nov 13 The lower half of the limb was dusky and swollen and the large blebs 
further increased in size The leg was retained between sand-bags and the foot of the bed 
was raised on blocks 

By Nov 15 It was obvious that wet gangrene was present in the foot and lower leg 
Gradually the skin fell away, and by Nov 22 the skin, subcutaneous tissue, and muscles 
separated from the lower half of the front of the tibia, exposing the bone A similar process 
took place behind at the ankle-;oint 

On Nov 29 amputation was performed a hand’s width below the tubercle of the tibia 
The muscles were greyish-pink and gelatinous , there was only a small amount of bleeding 
from the peroneal artery and subcutaneous vessels , the anterior and posterior tibial arteries 
were both thrombosed with a small peri-arterial haimatoma at the level of the fracture The 
flaps were not closed immediately owing to the curious myxomatous appearance of the 
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muscles The pauent made a slow but uneventful recovery Large pieces of necrotic 
muscle from as high as the tuberosity of the tibia separated during the following weeks 

The condiuon was that of contusion and thrombosis of the anterior and postenor ubial 
arteries and their vense comites, due to the injury sustained at the time of the accident 

POST-WAR CASES 

In a personal communication Mr Watson Jones kindly gave me the following 
details of his case — 

Case 3 — A woman of 32 had been treated for diabetes over several years On Jan 5, 
1931, she sustained a comminuted spiral fracture involving the lower two-thirds of the tibia 
and fibula, with a Pott-Dupuytren of the ankle The fracture was reduced and put m 
plaster to the upper thigh 

Jan 8 — Her toes became insensitive, but there was still a fairly good circulation m them 
Jan 9 — Her toes became cyanosed and the front half of the plaster was removed 
Jan 10 — There was definite onset of dry gangrene of the toes, but no evidence of 
pressure sore or plaster pressure was found Peri-arterial sympathectomy of the femoral 
artery m Scarpa’s triangle was performed under local anesthesia 

Jan II — There was no improvement in the circulauon, and a line of demarcation 
appeared at the junction of the middle and lower two-thirds of the leg, but it was insensitive 
as high as the junction of the middle and upper thirds 

Jan 12 — The leg was insensitive to 2 in below the knee, and amputation through the 
lower third of the thigh was performed under gas and o'^ygen 

The patient made a good recovery and now walks well with an artificial hmb When 
the treatment was commenced there was glycosuria and a high blood-sugar, but these were 
controlled with insuhn and glucose The gangrene was dry and the first sign occurred four 
days after the fracture There were arteriosclerotic changes in the vessels , even the femoral 
artery in Scarpa’s triangle was hardened 

Mr Watson Jones further writes “ No doubt m this case the diabetic factor was as 
important as the traumatic factor Apart from this, I know of no case (1 e , of gangrene 
following a fracture), either personally or in the hterature On the other hand, I suppose 
that fractures of the neck of the femur occurring so frequently in old people are hkely now 
and again to coincide with a case of semle gangrene of the foot Although it would seem 
probable that the combination of two senile condmons should not be uncommon, I have 
not actually met a case ” 


OTHER POST-WAR REPORTS 

The hterature on fractures comphcated by gangrene since the War is hmited, 
though m the latter half of the nineteenth century a good deal was written on the 
subject, chiefly in Germany 

Case 4 (Gregora,^ 1927) — A 27-year-old tradesman sustained a supramalleolar fracture 
of the tibia and fibula in a motor and tram accident on Oct 21, 1923 He had a painful 
hematoma in the popliteal space, more towards the outer side Two days later the left foot 
was cold to the fork of the malleoh, antestheuc, and showed a few red-blue spots Gangrene 
of the foot set in during the next few days The patient refused the proposed amputation 
Digital evacuation of the ha^matoma in the pophteal space was performed and a pyrexia 
followed On Nov 5 the leg was amputated four finger-breadths above the ankle-joint 

The flesh in the amputated foot was suffused with blood Neither the posterior tibial 
nor the peroneal artery was injured at the site of the fracture The musculature in the 
remaining part was jelly-hke and light grey in colour The rise in temperature continued 
and much necrouc substance separated from the stump On Dec ii re-amputation four 
finger-breadths higher was earned out At the second operation a few yellow gelatinous 
particles were still present in the muscle Recovery followed 

(N B — The gangrene here does not appear to be directly related to the fracture itself, 
but to contusion of the pophteal artery or of the ongin of the anterior tibial artery, sustained 
at the same time as the fracture ) 
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Case 5 (Gregora,“ 1927) — K ly-year-old shop-assistant, on July 4, 1925, was thrown 
out of a swing-boat when it was at the highest point of its swing , she fell head first to the 
ground The right thigh was severely swollen by a haimatoma at the middle and lower 
thirds, and a supracondylar fracture of the femur was sustained From the swelling down- 
wards was an almost complete loss of sensation The pulse in the dorsalis pedis was not 
discernible The blood-clot was immediately cleared out and the artery exposed in the 
adductor canal It was found obliquely torn through, and the vein also showed a lentil-sized 
hole A circular stitch was inserted into the artery after freshening the ends, and a silk 
stitch into the vein At the site of the suture in the artery, thrombosis occurred immediately, 
so that the artery was only clear for a short time As the bone fragments were difficult to 
retain, they were fixed with a wire band through another incision 

About the fourth day gangrene of the foot set in from the ankle downwards Only on 
July 21 was consent for the amputation given It was performed four finger-breadths above 
the ankle, and recovery followed 

Case 6 (Gregora,= 1927) — On May 16, 1915, a 56-year-old servant caught her right 
arm in a washing machine She received a complicated fracture of the upper and lower 
arm Immediately after the injury there was loss of sensation in the fingers, and disappear- 
ance of the radial pulse In the days following, the hand became gangrenous and the lower 
arm to the elbow-jomt was coloured blue On May 24 amputation was performed in the 
region of the elbow 

Case 7 (Auvray,'' 1924) — On Nov 13, 1923, a 54-year-old woman was admitted with 
a fracture of the surgical neck of her humerus The right radial pulse was dimimshed at 
first but returned the next day There was considerable painful oedema and extensive 
bruising around the fracture On the fourth day severe pain in the entire arm occurred 
and brown patches appeared on the back of the fingers She had a temperature of 38°-39° C 
The patches spread to the hand, and the radial pulse was not palpable Gangrene of all the 
fingers and the back of the hand started on the sixth day after injury The diagnosis was 
thrombosis of the axillary artery secondary to contusion by the fracture 

At operation the brachial artery was exposed at the neck of the humerus The cellular 
tissue around it was ecchymosed Pulsation was present above the fracture, but not on a 
level with it The inferior scapular branch was intact, the circumflex arteries were seen, 
and also the profunda brachialis The artery was opened at the level of the fracture and 
a clot evacuated , it had prolongations into the circumflex arteries The arterial inuma was 
striated and had lost its sheen An adherent clot was also removed The artery was then 
closed with a silk suture 

Steady improvement took place after the thrombectomy, but the gangrenous patches re- 
mained stationary and mummified On Dec 31 amputation through the wrist was performed 

On March 4, 1924, the arm was normal in semi-flexion Sensation gradually returned, 
but the radial pulse was still absent The blood-pressure was fair, but not qmte so good 
as in the opposite arm Pathologically, a rupture of the intima led to thrombosis 

(N B — Earlier arterial exploration might have yielded a better result , the severe pain 
suggested impending gangrene ) 

Case 8 (Mmr,^ 1924) — A man of 36 fractured his fibula at the upper third, associated 
with an overlying punctured wound which bled copiously The position was good Four 
days later the foot became cold, bluish, and anaisthetic, and in twelve days there was a line of 
demarcation immediately above the malleoli, and a dry gangrenous foot A pen-arten^ 
sympathectomy of the femoral artery, in Hunter’s canal, twenty-five days afterwards, had 
no effect on the gangrene 

A month after the accident amputation at the seat of election was performed, and during 
it no bleeding was noticed from the anterior or posterior tibial arteries , they were filled 
with organizing thrombus The patient recovered 

Examination of the leg showed a localized muscular extravasation of blood around the 
fracture, which had come from a wound in the posterior tibial artery , this vessel was 
thrombosed from the popliteal downwards, whilst the anterior tibial, which was also throm- 
bosed, appeared to have been bruised and its inner coat damaged Sections showed the 
arteries to be healthy The circulation to the ankle was apparently carried on by the sural 
branches of the popliteal artery 
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Case 9 (Andler,® 1924) — A man of 57 sustained a comminuted fracture- dislocation of 
the humerus There was weakness of the arm and impairment of the arterial pulse in the 
axilla Operation revealed that the axillary artery was not pulsating in its upper half, and 
the thrombosed section was resected after ligaturing Later, the hand and lower third of 
the forearm became isch^rmc, and necrosis appeared The arm was amputated at the 
juncuon of the upper and middle thirds 

Investigation of the amputated limb showed a circular defect m the intima and media, 
which hung as a flap from its peripheral end, turned in the direction of the blood-stream, 
and rolled along the lumen (1 e , of the brachial artery) 

(N B — This suggests, although not deflmtely stated, that there was an injury to the 
braclual artery in addition to the resected part of the axillary artery, so that the gangrene 
would be due to the double lesion ) 

Case 10 (Eaves and Campiche," 1921) — A farmer aged 55, was thrown from a car and 
fractured the surgical neck of his left humerus He was seen three days later and consider- 
able displacement was present At no time could pulsation be felt in the radial, ulnar, or 
brachial arteries He could still move all his fingers, but the fifth was white and swollen 
On the twelfth day after the injury a patch of ischsemic necrosis appeared on the ulnar 
side of the forearm near the wrist After two unsuccessful attempts at reduction, on the 
thirteenth day the head of the humerus was excised and the shaft mserted in the glenoid 
cavity The ischsemic gangrene increased until the patient lost four fingers with part of the 
metatarsals, the forearm remaimng in a typical state of Volkmann’s ischaemic paralysis 

The surgeons report that they “ could inspect and feel the thrombosed axillary artery 
exposed during the operation , it was spindle-shaped, hard, and pulseless , the adventitia 
was still intact, so that a diagnosis of rupture of the tumca intima and media was made 
The thrombus was 2 to 2 1 in long, and its removal followed by double hgation of the 
axillary artery •would have been quite feasible ” 

(N B — From the authors’ description the thrombus would probably be occluding the 
origins of the circumflex and superior profunda arteries, thus interfering with the essential 
anastomotic circulation of the arm and accounting for the gangrene Early exploration 
would have been valuable, even though the artery thrombosed again, there was the real 
possibihty that the openings of one or of the other of these branches would have remained 
patent and permitted an adequate anastomotic flow, or have allowed direct circulauon until 
the smaller collaterals opened up ) 

Case II (Reichle,® 1921) — This is a case of traumatic segmentary vessel spasm A strong 
young man sustained a fracture of the middle of the shaft of his femur by having his right 
leg drawn very sharply backwards and outwards in a railway accident He was shocked 
and unable to walk The upper part of the right leg was swollen and the lower part was cold 
There was extensive bruising in the lower third of the thigh Pulsation in the popliteal and 
peripheral arteries could not be felt As it was beheved that the right femoral artery was 
injured, immediate operation was undertaken The artery was exposed in the popliteal space 
below, to the middle of the thigh above, but no injury could be established m it, except that 
It was not pulsating , thus an even higher lesion was suggested The vessel was therefore 
exposed in Scarpa’s triangle Once more no abnormahty was detected, and careful observa- 
tion here revealed only very weak pulsation Owing to the collapsed condition of the patient, 
the operation was then terminated The diagnosis lay between traumatic spasm of the 
femoral artery and a retroperitoneal hasmatoma involving the external iliac artery 

The patient’s condition improved after the operation The right leg became warmer, 
and the next day its blood-supply was visibly good, and the pulse of the dorsahs pedis was 
present Complete recovery followed 

(N B — I can find but this one example of traumatic vessel spasm with a fracture, and even 
this was associated with threatened and not actual gangrene Nevertheless, I am sure that 
the wide exposure of the artery and the rehef of tension following the trauma was of definite 
benefit ) 

TWENTIETH CENTURY CASES (1900-14) 

There are six of these cases , the two pubhshed by Ormsby are here 
described — 
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Case 12 (Ormsby,^ 1911) — Mr J P, aged 20, single, fractured his left femur about 
the middle third He complained bitterly of the pain in the left leg and foot at the time of 
the accident (This is of diagnostic significance with regard to impending gangrene ) 

The dorsalis pedis and posterior tibial arteries were not examined Two days later 
considerable swelling of the leg and a slight discoloration of the toes were discovered, 
previously they had been white and cold to the touch The splints were removed and the 
limb was placed between sand-bags The swelling made it difficult to examine the arteries 
By the fourth day the discoloration had advanced up the leg, and massage was begun twice 
daily 

On the sixth day the toes were gangrenous and the leg swollen and mottled, but painless 
A diagnosis of occlusion of one or both of the arteries at the site of the fracture was made 
The patchy gangrene spread irregularly up the leg, and nine days after the accident the limb 
was amputated through the thigh at the site of the fracture At the operation the poplneal 
artery bled, showing that the femoral artery was intact and not injured at the level of the 
fracture 

The patient had a secondary hTmorrhage a few days later , the flaps w'cre grossly infected 
and the thigh became mottled as the leg had been before operation He died twenty-fiie 
days after the accident 

Dissection of the anterior tibial artery from its point of emergence at the interosseous 
membrane to the ankle showed it to be normal, and fluid injected here appeared from all its 
smaller branches Ormsby states, “this demonstration taken in conneaion with the fact 
that at the time of amputation the popliteal bled despite the tourniquet, led me to conclude 
that the cause of the gangrene was not arterial ” 

(N B — Ormsby makes no mention of the actual bifurcation of the popliteal artery where 
the block may have been, and which, if present, would have occluded the posterior tibial 
artery more than the anterior (the former being the larger and straightcr vessel) The 
thrombus would probably have been astride the bridge of the V behind the interosseous 
membrane, and consequently it would not have shown m the dissection of the anterior tibial 
m the front of the leg Again, the bleeding popliteal artery, especially noted by Ormsby 
was, by means of its anastomotic vessels around the knee, quite compatible with an obstruc- 
tion at Its termination 

He further states that some of the veins seemed to be entirely normal and were flaccid, 
containing a small quantity of fluid blood, whilst others were filled to bursting with clotted 
blood , this not throughout their entire extent, but only under the gangrenous spots He 
decided that the gangrene was due to venous thrombosis, the result of a phlebitis induced 
by the external violence done to the part at the time of injury He concluded that in 
fractures of the femur help in the prognosis is available by examination of the arteries of the 
leg and foot ) 

Case 13 (Ormsby,^ 1911 ) — h man aged 45, an alcoholic subject, infected with syphilis 
ten years previously, sustained a fracture of his left femur at the middle third, in a train 
accident It was manipulated and splinted m flexion with extension Two weeks later 
moist gangrene of the leg spread well up towards the knee, but it w as not continuous , there 
were scattered patches of necrotic tissue without apparent definite distribution It extended 
deeply into the calf of the leg , the gastrocnemius and soleus sloughed aw'iy and exposed 
the tibia for 3 to 4 in Amputation above the knee was carried out The femoral artery 
and vein appeared to be normal Unfortunately, the amputated limb was not dissected, 
and thus the cause of the gangrene was not determined 

The patient recovered The possibility of a syphilitic disease of the artery must be 
considered here 

NINETEENTH CENTURY CASES (1850-1900) 

There are twenty cases of gangrene following a fracture recorded m this 
period I have tabu’ated their essential details, and I include brief descriptions 
of the more interesting reports It should be remembered that many of them 
would be treated by the pre-Listerian technique, and consequently the results are 
not strictly comparable with the more recent ones already reviewed 
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Case 14 (Chuquetj® 1877) — man aged 65 was run over by a cab in Pans on Feb 26, 
1877 He had a compound comminuted fracture of the left tibia and femur, with openings 
into the knee-joint at its inner and outer borders There was not much bleeding 

On the patient’s admission to hospital his leg was white and cold , it remained so in 
spite of efforts to warm it, no pulse being felt in the dorsahs pedis or posterior tibial 
arteries Sensation, however, was not altogether lost, the patient could feel pm-pricks 
distinctly His general condition was otherwise satisfactory, although he was an habitual 
drunkard, and a few days previously he had been involved m another acadent, when he 
fractured a rib 

The ne\t day the wound smelt offensively and the ussues gave the sound of emphysema 
and crepitus on percussion (This was almost certainly a gas gangrene infection, although 
it IS not menuoned as such in the article ) The foot was now warmer, but not so warm 
as the right Neither pulsation nor sensation was detected in the leg Amputation through 
the thigh was performed The bleeding was free and not controlled by compression, since 
the arteries were so atheromatous 

Two days after the injury there was a foul-smelling discharge from the wound, and a 
day later the patient died 

Post-mortem examination of the pophteal artery, vein, and their branches showed them 
to be intact The artery was atheromatous In its upper portion was a white fibrous clot, 

1 cm long, firmly adherent to the wall, but it was not completely obstructing the lumen 
(This was probably caused by the previous accident, for, as the limb was amputated the day 
after the fracture, the period was too short for fixation and orgamzation of a thrombus caused 
by the second mishap ) 

There were two more clots at the bifurcation of the popliteal, an upper one about 
4 cm in length and non-adherent, whilst below it and without doubt detached from the 
former, of the same age and form, was another clot spreading into the anterior and posterior 
tibial artenes Careful examination of the arterial wall at this level showed that the intima 
had been ruptured for 7 to 8 mm , almost enarcling the artery 

(N B — Whilst the pauent probably died from the toxaemia of a gas-forming infection, 
the gangrene of the limb was due to thrombosis and embohsm of the pophteal artery at its 
bifurcation, the thrombus having arisen at the site of a contusion m an already atheromatous 
artery Chuquet comments that a similar case had not been previously recorded, and that 
It was a rare occurrence — i e , fifty-seven years ago ) 

Case 15 (Jungst,^" 1882) — H M , a man aged 20, sustained a compound fracture of the 
internal condyle of the tibia and head of the fibula on March 17, 1882 The posterior tibial 
and dorsalis pedis pulses could not be felt The left foot was cold although sensibihty was 
normal On the third day it was antesthetic and subsequently gangrenous 

At the investigation it was found that the media of the popliteal artery was tom for 

2 5 cm at a point 2 $ cm above the bifurcation , the intima was also torn for 5 mm , whilst 
the artery itself was narrowed and thrombosed Diagnosis contusion and thrombosis of 
the pophteal artery 

(N B — The narrowed artery in this patient corresponds with Stopford’s'^ finding in a 
case of senile gangrene of the foot reported in the British Journal of Surgery The nvo 
illustrate a predisposing factor in the incidence of gangrene of the leg after middle life, 1 e , 
a narrowed and thickened pophteal artery) 

Case 14 (Jungst,*® 1883) — A man aged 19 sustained a simple fracture of his forearm 
in a machine accident on Nov ii, 1883 At first there were only shght symptoms with 
swelhng, but by the fourth day the forearm was ischiemic and the radial and ulnar pulses had 
disappeared, nor did they return Gangrene occurred on the sixth day and the arm was 
amputated 

On examination the brachial artery was apparently intact but thrombosed, its intima 
was torn for half its circumference 3 cm above the bifurcanon, and the thrombus was adherent 
to this The brachiahs anticus and joint capsule were also torn at this level The elbow- 
jomt was full of blood Diagnosis contusion and thrombosis of the brachial artery just 
above the elbow-joint 

(N B — ^The swelling in and around the joint would damage the anastomotic vessels, 
so that, combined with the cessation of the mam blood-supply, gangrene was inevitable ) 
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Table I — Analysis of Casi 


Authou of Case 

Age 

Sex 

j Bone Fractured 

Condition 

Arterje 

^Hawkins''* (1850) 

28 

M 

Humerus middle third Open 

Not noted 

ri85i) 

47 

M 

Humerus upper Comminuted 

Not noted 

, Cadge (1859) 

30 

M 

Femur 

Not noted 

Broca^'' (1862) 

43 

M 

Femur Compound comminuted 

Not noted 

Engelman (1862) 

20 

M 

Femur lower third Simple 

Not noted 

Billroth (1863) 

23 

M 

Femur lower third 

Not noted 

Mash” (1872) 

38 

M 

Dislocated and fractured humerus Supra- 

Not noted 




coracoid 


Defrance” (1873) 

51 

M 

Femur Supracondylar 

Atheromat 

Lucke (1873) 

Not noted 

Not noted 

Femur Double 

Not noted 

Hulke” (1875) 

58 

M 

Radius with torn muscles Compound 

Veins thi 




bosed 

Bimbenet^'* (1877) 

Not noted 

M 

Humerus with crushing 

Not noted 

Chuquet (1877) 

65 

M 

Femur condyles Tibia tuberosities 

Atheromat 

Rivington” (1878) 


Drunken 

Compound 


19 

M 

Femur condyle Tibia head 

Not noted 

Jungst (1882) 

20 

M 

Splint head of fibula , end of tibia Slightly 

Not noted 




compound 


Jungst” (1883) 

19 

M 

‘ Forearm ’ Simple 

Not noted 

Broca” (1885) 

27 

M 

Femur lower part Tibia upper part 

Healthy 




Complicated by much crushing 

Not noted 

Rosenberger” (1887) 

50 

M 

Radius 

Merkel” (1887) 

Not noted 

M 

Radius and ulna Dislocated wnst Splintered 

Not noted 

Schulz (1897) 

32 

M 

Tibia lower and middle third Extensive 

Syphilitic 

Syphilis 

bruising 

Not noted 

Stromeyer^* (1899) 

Not noted 

Not noted 

Humerus Simple 

'Muller (1911) 

Not noted 

Not noted 

Femur lower and middle thirds 

Not noted 

Seleuow (1911) 

Not noted 

Not noted 

Femur 

Not noted 

Burr (1911) 

Not noted 

Not noted 

Femur 

Not noted 

i Weinlechner (1911) 

Not noted 

Not noted 

‘ Fracture ’ 

Not noted 

Ormsby (1911) 

45 

M 

Femur middle third Simple 

Syphihtic 1 
coholic 

[Ormsby (1911) 

20 

M 

Femur middle third Simple 

Not noted 

pReichle (1921) 

Not notedj 

M 

Femur middle Simple 

Healthy 

Eaves and Campiche 

young 

55 

M 

Humerus surgical neck Much displace- 

Not noted 

(1921) 


ment Simple 


Auvray (1924) 

54 

F 

Humerus surgical neck Simple 

i 

Not noted 

Andler (1924) 

57 

M 

Comminuted with dislocated humerus 

Not noted 

Mmr (1924) 

36 

M 

Simple 

Fibula upper third Compound 

Not noted 

Gregora (1927) 

27 

M 

Tibia and fibula lower third Simple 



Gregora (1927) 

17 

F 

Femur middle and lower third Simple 


Gregora (1927) 

56 

F 

Humerus, radius, and ulna Simple 


Watson Jones 

32 

F 

Spiral of lower tibia and Pott-Dupuytren of 

Diabetic at 
terms 


ankle Simple 

Dodd 

59 

M 

Femur lower third Compound 

Calcified 

Dodd 

29 

M 

Tibia and fibula middle Simple 

Normal 


i 
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GANGRENE FOLLOWING FRACTURES 

.LOWING Fractures 



Contusion and thrombosis of brachial artery 
Contusion and thrombosis of axillary artery 
Tom pophteal artery 

Thrombosed pophteal and femoral veins 
Pophteal artery obliterated 
Aneurysm of lower femoral artery 
Tom and thrombosed femoral artery 

Tom axillary artery at origin of subscapular 
artery 

Thrombosed pophteal at level of fracture 
Tom femoral artery 

Thrombosed brachial arteryj torn m lower 
third 

Conmsed and thrombosed brachial artery 
Thrombus and embolus of bifurcation of 
pophteal artery 

Tom pophteal artery and vein 
Conmsion and thrombosis of pophteal artery 
(torn, narrowed, and thrombosed above 
bifurcation) 

Conmsion and thrombosis of brachial artery 
(torn intima, much peri-articular swelling) 
Tom, divided, and thrombosed posterior 
tibial artery 

Tom mtima with thrombosis of brachial, 
radial, and ulna arteries 
Vessels not investigated 
Torn and thrombose! pophteal artery and 
vem 

Conmsion and thrombosis of brachial artery 

Rupture of middle and inner coats, and throm- 
bosis of the lower part of femoral artery 
Laceration of femoral vem 

Contusion and thrombosis of femoral artery 
Rupmre of artery and vein 
’ Diffuse arterial hamatoma of pophteal 
artery 

Thrombosis + ’ embohsm (2) of the bifurca- 
tion of the pophteal artery 

Traumatic segmentary spasm of femoral 
artery 

Thrombosed third part of axiUary artery for 
2 to 2] in 

Contusion and thrombosis of axillary artery 


Contusion and thrombosis of brachial artery 

' Contusion and thrombosis of posterior and 
anterior tibial arteries 
' ’ Thrombosed pophteal artery 

^ Contusion and thrombosis of femoral artery 


Probably thrombosis of anterior and posterior 
tibial art''ries 


Embolus a"- bifurcation of pophteal artery 

Contusion and thrombosis of anterior and 
posterior tibial arteries 


Amputation 5th day Not noted 
Amputation to shoulder Not noted 
Amputation 8th day Not noted 
Amputation below knee Died tetanus 

Ligature of artery Died yth day 

Amputation lower third Died pyamia 
of femur on i6th day 

— Died 4th day 

No amputation Died 25th day 

— Died 

— Died yth day 

Arm amputated Not noted 

Amputation thigh 8th Died gas gan- 
day grene 

Amputation 2nd day Not noted 

Amputation lower thigh Not noted 

8th day 

Amputation of arm Not noted 

Amputation of thigh Died 35 hours 
after 5 hours 

Amputation above con- Not noted 
dyles of humerus 

Arm amputated Not noted 

Amputation at femur Recovered 
after i day 

Amputation through arm Not noted 
on 2nd day 

Amputation thigh Died 

Amputation thigh Died ‘ officious 

treatment ’ 

Amputation thigh Not noted 

Amputation Died 

Amputation through Recovered 
thigh 

Amputation through Died 
thigh 

No amputation Recovered 

Lost 4 fingers, part of Recovered 
metacarpals Ischaemic 
contracture of forearm 
Embolectomy on axillary Recovered 
artery Amputation 
through wrist 

Amputation Recovered 

Amputation at ‘ seat of Recovered 
election ’ 

Amputation middle of Recovered 
leg and higher later 
Amputation through Recovered 
lower quarter of leg 
Amputation through Not noted 
elbow 

Peri-arterial sympathec- Recovered 
tomy Scarpa’s triangle 
6th day Amputation 
thigh 8th day 

Amputation through Recoi ered 
lower thigh 

Amputation of leg at Reco\ ered 
seat of election 
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THE CASES ANALYSED 

Table 7 is a general analysis of the cases of gangrene following fractures 
Age and Sex Incidence {Table 11 ) — Of 31 patients, 27 were men and 4 
were women , thus men easily predominate The largest group (ii) occurs 
in males between the ages of 15 and 30 years , this is the most active age-period 
At the other end of the scale there are nine patients over 50, of whom two are 
women 


Table II — ^Analysis or the Age and Sex Groups 


Age 

15-30 

31-45 

46-60 

1 61-75 

Not 

Total 

Groups 

Years j 

Years 

Years j 

Years j 

Noted 

Men 

II 

5 

7 

I 

3 

27 

Women 

I 1 

I 

2 

— 


4 

Total 

12 

6 

9 

I 1 

3 

31 


The Bones Affected — ^The lower limb was affected 23 times, distributed as 
follows — 

The femur 16 (lower third) 

The tibia 2 

The fibula i (upper end) 

The tibia and fibula 2 
The femur and tibia 2 

The upper limb was involved 12 times, divided thus — 

Humerus 7 (upper half) 

Radius and ulna 4 
Radius, ulna, and humerus i 

Table III — Analysis of the Lesions and their Location 


Diagnosis 

Total 

Femoral 

Artery 

Popliteal 

Artery 

Anterior 

AND 

Posterior 

Tidial 

Arteries 

Third 

Part 

OP THE 

Axillarv 

Artery 

Brachial 

Artery 

Remarks 

Embolism of mam artery 

3 

- 

3 

1 _ 

1 

- 

- 

— 

Contusion and throm 
bosis of main artery 

20 

4 

3 

3 

4 

6 

1 _ 

1 

Complete tearing and 
thrombosis of mam 
artery 

10 

3 

4 

1 

1 

I 1 


Diffuse traumatic aneu- 
rysm j 

1 ^ 1 

1 1 
' I 1 

* - 1 


- 1 


^ — 

Traumatic segmentary 
vessel spasm 

I 

I 

- 

- 

1 

- 1 

- 

— 

Injuries, nature doubtful 

2 






(1) Lacerated 
femoral vein 

(2) ‘ 7 popliteal 

artery’ 

Total 1 

1 9 

10 

4 1 

5 1 7 1 
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Thus gangrene is most likely to follow fractures of the proximal half of the 
humerus in the arm, and those of the distal third of the femur m the lower 
limb 

Predisposing Factors — In 5 cases these were mentioned They are calci- 
fication of the artery in 2, syphihs in 2, and diabetes mi As 9 of the patients 
were over 50, there would probably be some degree of arterial disease present m 
them 

The Exciting Causes of the Gangrene — Table III shows the exciting causes 
of the gangrene and indicates that the femoral, pophteal, and brachial arteries are 
most hable to injury in association with fractures 

The Type of Gangrene — This was dry in 6 cases, wet in 3, and ‘ threaten- 
mg’ in I In the remainder of the senes its nature was not stated 

The Time of Onset of the Gangrene after the Injury — Throughout the 
senes it occurred during the third to the sixth day after the actual injury, usually 
on the fourth 

The Results — Amputation was performed on all but four occasions The 
site of this was through — 

The thigh in 14 The wrist in i 

The leg in 5 The hand in i 

The arm in 8 The place was not specified in 2 

Table IV shows an analysis of the results 


Table IV — ^Analysis of the Results 



1918-32 

1 

1900-14 1 

19th Century 

Totai 

Total cases 

10 

i 

7 1 

1 

20 

37 

Cases recovered 

9 

I 

I 

II 

Cases died 


4 

1 9 

13 

Results unknown 

I 

2 

10 

13 


Thus, stated baldly, out of 24 cases, ii recovered and 13 died, so that there 
IS apparently a heavy mortahty of 54 per cent 

However, further investigation reveals the interesting sigmficant facts that 
since the War, of 9 cases fully reported, all have recovered Between 1900 and 
1918, 4 out of 5 cases died — an 80 per cent death-rate, except that in two patients 
the result is not stated, but never±eless 4 deaths in 7 cases is very high Before 
1900, 9 out of 10 cases succumbed , of these last fatahties, probably most were 
due to infection of the wound received at the time of the injury or at the amputa- 
tion Tetanus is mentioned once or twice, but antitetamc serum was not then 
known Lister’s techmque was only m its infancy during some of this period and 
was not in general use Since the opemng of the antiseptic or aseptic era the 
mortahty has strikingly fallen to the neghgible figure of the present day — an eloquent 
testimony to the hfe-saving value of Lord Lister’s work 

DISCUSSION 

1 The Interruption of the Blood-supply — Gangrene may follow after 
several types of injury to the mam artery of the limb These are — 
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a Complete division of the chief vessel by sharp or blunt trauma 
b Penetration of the principal artery, eg, by a fragment of bone 
Groups a and b usually result m cessation of the blood-supply by thrombosis 
or by the formation of a diffuse traumatic aneurysm 

c Contusion or rupture of the mtima, or of the media and the mtima together, 
leading to vascular obstruction by thrombosis 

d Embolism by a thrombus which has originated in the artery at the level 
of the in)ury becoming detached and lodging more distally as an embolus , it is 
usually located at a bifurcation, e g , at that of the popliteal artery 

Prognostically, Group a is more favourable than Group c (Gregora-), as in 
the latter there is more likely to be coincident injury to the tissues, including 
the anastomotic vessels 

e A condition of segmentary vessel spasm may also result in threatened or 
actual gangrene , it was apparently first described by Finalij The spasm lasts 
up to twenty-four hours In one of Finahj’s patients peripheral gangrene occurred 
I have only been able to find a single true example of this affection associated with 
a fracture (Case ii) , gangrene did not actually happen, but definitely threatened 
The prompt operation probably played a part in averting it (Reichle®) 

In adition to the above accidents to the main vascular supply, all degrees of 
trauma to the tissues, to the nerves, to the lymphatics, and to the smaller vessels 
are associated In a good subject the lesser arteries if intact will easily carry on 
the collateral circulation, but if, m addition to the mam vessel lesion they too are 
involved, then gangrene is almost inevitable 

Factors of the general health also predispose to and influence the amount of 
and the incidence of the gangrene which occurs, eg, diabetes, syphilis, or alco- 
hohsm, and, more particularly, the local state of the arteries, such as narrowing or 
calcification (see Figs 163, 164) 

2. Why Certain Vessels are Injured — An explanation for the apparent 
frequency of damage to certain blood-vessels by fractures is worthy of note 
Briefly, the underlying principle is that the more mobile the vessel, the less likely 
It is to be involved by accidents On the other hand, the more fixed an artery is 
by fascia, by aponeurosis, by proximity to bone, or by several branches arising 
close together, the more likely it is to be hurt, for it is unable to slip away from 
the violence (Figs 168, 169) 

The Characteristics or the Injured Vessels — 

a The Lower Third of the Femoial Aitery — This is restrained as it passes 
close to the femur under the tough fibrous arch in the adductor magnus 
Above this, the artery is embedded in Hunter’s canal and is more removed 
from the bone 

b The Bifurcation of the Popliteal Aiteiy — This is anchored by the fibrous 
arch of the soleus, by the passage of the anterior tibial artery over the inter- 
osseous membrane, by its proximity to the fibula, and by the origins of small 
anastomotic branches to the knee-joint (Fig 168) 

For the cross-section through the termination of the popliteal artery (Fig 168) 

I am indebted to Professor Harris, of Umversity College Hospital He very kindly 
sectioned a leg which was photographed , such a diagram is, I think, unobtainable 
from the text-books He pointed out the comparatively intimate association of the 
bifurcation with the neck of the fibula He showed me radiograms demonstrating 
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Fig 168 — ^Photographic section through the upper third of the right leg at the level of the 
bifurcation of the popliteal atteri , this is at the origin of the anterior tibial ar'ery, as it arise' from the 
termination of the popliteal arteri and runs horizontally forward to the anterior compartment of the 
leg in close pro\imit> to the fibula A, Tibiahs anlicus , B, Evtensor digitorum longus , C> Peroneus 
longus, D, Fibula, F, External popliteal nerve, F, Soleus (fibular head), G, Gastrocnemius, 
H, Anterior tibial artery , K, Termination of the popliteal artery and beginning of the posterior tibial 
artery, L, Internal popliteal nerve, M, Internal popliteal vem , N, Soleus (tibial head), O, Gastroc- 
nemius, p, Flexor longus digitorum with tibialis posticus antero laterally, Q, Tibia 



the — Semidiagrammatic drawing of the third part of the axillary artery and the beginning of 

flev artery, illustrating the origins of the subscapular artery (d), the anterior and posterior circum- 

arteri profunda brachial s (c) It shows the consequent fixation of the axillaix 

b Anr tinick diminution in the calibre of the beginning of the brachial artery a, Axillarv artery , 
Circumflex artery , c. Posterior circumflex artery , rf. Subscapular artery , e. Profunda 
brachiahs artery, /, Brachial artery 
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on the inside of the neck of the fibula a slight groove which is made by the anterior 
tibial artery as it passes from behind to the front compartment of the leg This 
emphasizes the vulnerability of the artery to injury in fractures of this region of 
the fibula 

c The Ante) 101 and Posteiior Ttbtal Aiieries — These are also close to the 
fibula, more especially in the upper half of the leg, and further they he on or are 
covered by aponeurosis Professor Hams pointed out that the antenor and pos- 
terior tibial arteries are closer to the fibula than to the tibia He suggested that 
“ anterior and posterior fibular arteries ” would be a more correct name for them 
Muir’s case {Case 8) of a fracture of the upper third of the fibula followed by 
gangrene illustrates this point 

d The Third Part of the Axilla) y Aiteiy and the Brachial Artery {Proximal 
Poition) — The axillary artery is comparatively fixed and somewhat tied by the 
origins of Its branches, the subscapular, the anterior and the posterior circumflex 
arteries, arising close together {see Fig 169) (Gregora-) Below this the brachial 
artery is mobile, so that, as is to be expected, the injury occurs at the junction of 
the mobile and relatively immobile parts 

THE DIAGNOSIS OF INJURY TO AND OCCLUSION OF 

A MAIN ARTERY 

All or various combinations of the following signs and symptoms may be 
found — 

1 Arterial Pulsation — The presence of pulsation above the injury, with 
impairment of or loss of it below this level This characteristic may be of 
immediate or gradual onset , it is a dependable and important one Of course 
comparison with the normal (1 e , with that of the uninjured limb), is necessary, 
for the poor general condition of the patient may explain the weak pulse 

2 Sensation — Below the traumatized place an alteration from the normal 
sensation is present It may be anaesthesia or parsesthesia, or, on the contrary, 
severe persistent pain localized about the seat of the damage, or even distributed 
throughout the entire limb When the latter occurs, especially after reduction 
and splinting, I consider gangrene is very likely (Auvray’s and Ormsby’s cases ) 

3 Appearance — Blanching, cyanosis, and ‘ stone ’ coldness of the limb below 
the hurt area Later bullae and large blebs may form on the skin 

4 Paralysis — ^Loss of muscle power, e g , inability to make the shghtest 
movement of the foot or toes after a fractured tibia, even with considerable effort 
Muscle sense also seems to be impaired 

5 Hcematoma — ^The presence of a haematoma and bruising about the vessel 
This may not be immediately apparent on inspection, but if the part is palpated 
by the fingers, the tension will be detected When the haematoma is under the 
deep fascia, then staimng from it will not show until a few critical days have 
passed, and during this time gangrene may become estabhshed 

6 Local Tenderness — ^Tenderness and pain localized precisely over the chief 
vessel at the point of injury is sometimes found — ^it suggests thrombosis How- 
ever, in a deeply situated artery like the pophteal, m a stout patient, or when 
there is considerable traumatic swellmg, this feature will not be found If similar 
locahzed tenderness and thickening is observed over the artery where it narrows 
or bifurcates distal to the injury, an embolus there is suggested 
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7 Blood-precsure — A gradual fall in the blood-pressure of the limb as com- 
pared with the systemic figure denotes a faihng local circulation (Auvray^) 

8 Radiograms — A careful inspection of the radiograms may reveal signs of 
calcified arteries In this event httle vascular compensation is to be expected 
after artenal injury, and extensive gangrene is probable This peculiarity indicates 
a high level for the amputation in order to ensure well-vascularized flaps and 
consequent sound heahng {See Fig 163 ) 

THE TREATMENT OF THREATENED GANGRENE 

When the onset of gangrene following a fracture is suspected, in view of the 
inevitable amputation when it occurs, surgical interference even though it may be 
heroic is justified “ Look and see ” rather than “ wait and see ” is then quite 
rightly the surgeon’s govermng principle That all fractures should be reduced 
and smtably sphnted as soon as possible after their occurrence is a sine qua non 
The standing order in force in some hospitals, that this treatment must be carried 
out within four hours of the patient’s admission, is worthy of general adoption. 

The systemic indications of diseased arteries, and especially the previously 
descnbed signs of interference with the circulation in a limb, will be watched for 
in all bone injuries Assistants will be instructed to look for and to report them. 
The unne is examined for sugar 

When the suspicion of impending gangrene has arisen, a definite intimation 
of progress to recovery or to gangrene is sometimes obtainable by recording on the 
skm in coloured inks, say at four-hourly intervals, the levels of (i) Altered 
sensation (or anaesthesia) , (2) Modified temperature , (3) Variation in colour. 
Temperature is mdicated by black ink, sensation in red, and colour by a blue 
skin-pencil Each line is appropriately labelled with the nme of the observation 
(Mr Watson Jones’s case illustrates the value of this ) 

When the symptoms have appeared and have not shortly subsided, wide 
exploration of the main vessels at the site of injury is promptly suggested The 
objection that by such a procedure a simple fracture is converted into a compound 
one, with its attendant risks of sepsis, is with modern surgical technique fortu- 
nately a small and neghgible one when compared with the possible loss of a hmb 
by gangrene In a compound fracture free ‘ opemng up ’ of the traumatized area 
by promoting drainage probably lessens rather than increases the sepsis Accord- 
ing to Bohleri® it is the best preventive of tetanus and gas gangrene 

During the investigation of the vessels, whether they are found normal or 
damaged, hmmatomata will be evacuated, and the additional valuable effect of re- 
ducing tension m the traumatized tissues will be achieved The latter will reheve 
lymphatic and venous stasis and permit the resumption of these circulations, whilst 
the formation of the collateral anastomosis by the smaller arteries wiU be assisted. 
The pressure of exudate and of extravasated blood may be sufficient to prevent 
totally or partially the development of these lesser compensatory circulations 

When the vessels have been defined the further procedure will depend on the 
findings, on the patient’s condition, on the surgeon, and on his equipment One 
of several operations may be necessary — 

I Torn or divided arteries will call for repair, either by hgature of the 
onds, or, if possible, by excision of the injured section followed by end-to-end 
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anastomosis The latter is only possible when a short length of the vessel is 
m)ured It aims to achieve the ideal, and occasionally it will be successful 

2 The artery may be found apparently uninjured but thrombosed— one or 
two cases in this series were so affected The vessel is temporarily occluded above 
and below the block (a tape ligature does this satisfactorily), and it is then opened 
longitudinally and the thrombus is removed The upper ligature is now released 
m order to establish that all the clot has been removed and that the circulauon is 
present from above Occasionally more clot is washed out by the blood-stream 
by this manmuvre The artery is controlled again and the lower tape is similarly 
dealt with If blood flows from below (this will be a rare occurrence after an 
accident), it will show that the collateral circulation is working, and the continuity 
of the arterial lumen will be established The wound in the vessel is sutured with 
the finest vasehned silk, threaded in a slender eyeless needle, as used for ophthalmic 
surgery 

When the artery is opened, the intima or media may be seen to be damaged, 
e g , a large tear, or even a flap of it may be detached , if the occasion is suitable, 
the injured section is excised and an end-to-end anastomosis performed 

No attempt is made to close the wound , it is made of sufficient extent to 
gape open, and is dressed with gauze and sterile vaseline, magnesium sulphate, 
and glycerin paste, or i-iooo acriflavine and paraffin emulsion (Boots) Silkworm 
gut sutures may be inserted and knotted at their cxtrcmiues, when, should the 
limb live and the progress of the wound be satisfactory, they arc tied four to seven 
days later If immediate closure of the wound is considered advisable, then 
around it several incisions extending through the deep fascia should be made for 
drainage and to relieve and prevent tissue tension by extravasations and traumatic 
oedema 

3 If the artery is normal at the level of the injury, the possibility arises of 
a thrombus having formed and passed distally as an embolus When this rare 
event is present, embolectomy at the affected point is indicated Case i illustrates 
an opportunity for it 

Careful inspection over the surface markings of the artery will occasionally 
reveal signs indicating an impacted embolus The common sites for them to 
lodge are at the termination of the axillary, and at the bifurcations of the brachial 
and of the popliteal arteries The exposure of the termination of the popliteal 
artery is a large dissection, but it is certainly worth while, and the necessary 
extensive muscle-splitting should be confidently undertaken (see Fig i 68 ) 
Palpation by the tip of the finger of such a vessel will reveal the obstruction 
as a firm thickening, with pulsation above the point and a silent contracted artery 
below It 

4 When a diffuse traumatic aneurysm has formed, a tourniquet is applied 

above the swelling If the lesion is near to the trunk this is not always practicable, 
so the mam artery is exposed and temporarily controlled by a tape ligature throug 
normal tissue closelv above the lesion The aneurysm is incised approximately 
m the line of the surface marking of the mam vessel and the blood-clot evacuate 
The space is irrigated with hot or iced saline, and an attempt is made to define 
and suture the artery as the circumstances indicate , 

Further, the work of the late Sir George Makms^ showing the undoubte 
benefit of ligature of the mam veins of a limb when the chief artery is injure , 
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shouldj I think, be followed in each case, but frequently the vein is already throm- 
bosed, so that the need does not always arise 

Pen-artenal Sympathectomy. — If the patient’s condition permits, some 
form of peri-arterial sympathectomy is performed on the healthy artery above the 
level of the injury at the same time as the previous explorations It will probably 
have a favourable effect by the resulting temporary vasodilatation existing long 
enough to nourish the limb through a few critical hours 

Finally — and this point is worthy of stress and of repetition — surgery, to be 
effective, should not be delayed , it must be thorough and extensive, and under- 
taken in a spirit of optimism Four to six hours would be the longest period to 
watch a suspect limb before interference, for a careful exploration is very unhkely 
to have any other than a good effect 

SUMMARY 

1 The recorded cases of non-infective gangrene following various fractures 
are described and tabulated 

2 The causes and symptoms of threatened gangrene are discussed 

3 A method of treatment m the event of the onset of gangrene being suspected 
IS detailed 
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CHRONIC EPIDIDYMO-ORCHITIS OR FIBROSIS OF 
THE TESTICLE OF FILARIAL ORIGIN* 

By P N RAY 

HONORARY JUNIOR \ISITING SORGRON, MEDtCAl, COLLEGE HOSriTALS, CALCUTTA 

During the last two years I have had the opportunity of examining and treating 
several cases of chronic epididymo-orchms of non-venereal origin I was con- 
vinced, after careful urological and bacteriological examinations, that the recurrent 
attacks of testicular inflammation in these patients were not due to the gonococcus 
or the Baalim coli I was then induced to investigate the nature of filanal infecuon 
of the genital tracts in the male It is well known that very often the so-called 
idiopathic vaginal hydrocele in India, and occasionally sterility, are due to 
comphcations of filariasis During operations on the scrotal tumour marked 
enlargement of the testicles is frequently met with, and the condition may persist 
for years after the operation Little was known about the ultimate fate of such 
a testicle Pam of a dull aching character is usually complained of, and on 
examination the testicle is found to be firm in consistency and heavy In several 
cases one testicle was found to be as large as a duck’s egg, and occasionally 
the condition is bilateral It is obvious that the investigation and elucidation of 
the pathological relationship of the filana in chrome enlargement of the tesucle 
are beset with many difficulties The following case is therefore of great interest 

A J , aged 25, was admitted under my care on April 2, 1933, and discharged 
on April 30 

History — The patient complained of persistent pain of one week’s durauon 
in the right testicle, which had been getting enlarged for the last five years, but 
It was not causing much inconvemence to him There had been no fever In 
November, 1932, he had an attack of pain in the testicle with much swelhng, which 
persisted after subsidence of pain m the course of a fortnight He had another 
similar attack in February, 1933, resulting in further increase in the size of the 
testicle 

The patient had suffered both from syphilis and gonorrhoea nearly three years 
previously There was no history of aspiration of the affected side for a hydrocele 

On Examination —The skin of the scrotum was slightly thickened and there 
was some scabies, but it was not elephantoid There was a small hydrocele on 
the left side Otherwise nothing abnormal could be detected in the testicle or the 
cord On the right side the testicle was much enlarged It was pyriform in shape, 
regular in outline, and slightly tender on pressure On measurement its maximum 
longitudinal and transverse diameters were found to be nearly 6 in and 3I m 


* Being a paper read at a clinical meeung of the Calcutta Branch of the British Medical 
Associauon on Aug ii, 1933 
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respectively It was uniformly firm in consistency except anteriorly at the junction 
of the lower and middle thirds of the tumour, where it was soft and almost fluctuant 
and the skin of the scrotum was adherent to the tumour for an area i in across 
It imparted a sense of weight to the examimng hand Testicular sensation was 
present The epididynus could not be palpated separately and there was no vaginal 
hydrocele The spermatic cord was nearly twice the normal size in thickness and 
was lymphangiectatic, but the vas deferens appeared to be unchanged There 
vas no urethral discharge, and on rectal examination nothing abnormal was noticed 
The abdominal lymphatic glands — viz , pre-aortic and ihac — were not palpable 
Inguinal glands were palpable on both sides 

The general health appeared to be good, but pyorrhoea alveolaris was present 

On Admission — Temperature 99°, pulse-rate 112 


Urine — 


Examination of Blood 

— 


Specific gravity 

1010 

Leucoc5ttes 

10,800 


Sugar 

Nil 

Polymorphonuclears 

78 per 

cent 

Albumin 

Nil 

Lymphocytes 

18 „ 

>5 



Large mononuclears 



Blood-pressure — 


Eosinophils 

2 S3 

Nil 


Systolic 

no mm Hg 

Malarial parasite 


Diastolic 

75 » » 

Microfilaria 

Nil 



Wassermann reaction Moderately positive Prostatic smear Negative 


Treatment — 

Geitetal — Mist pot iodide was given for a fortnight, and the daily dose of 
the iodide was gradually increased to 45 gr With regard to scabies, the routine 
treatment with sulphur ointment was carried out for three days The patient was 
referred to the dental department for the treatment of pyorrhoea alveolaris Glucose 


was given freely by the mouth before the 
Local — The semi-fluctuant area was 
incised under local antesthesia and about a 
drachm of thick turbid fluid was evacu- 
ated It was sterile on culture The 
tumour, with all the adherent skin, was re- 
moved under local anaesthesia with novo- 
cain The spermatic cord was divided 
just below the inguinal canal Lymph- 
angiectasis of the cord was well marked 
Result — The patient had an un- 
eventful recovery and the wound healed 
by primary intention On his discharge 
from the hospital, he was advised to 
continue the antisyphihtic treatment and 
to report himself once every month for 
further examination and for the aspira- 
tion of the hydrocele on the other side 
Pathological Examination — 


operation 



Fig 170 — Showing 1 , Testis, 2, Epididynus , 
3, Spermatic cord , 4, General fibrosis and obliterated 
vaginal sac 3 5 , Site of adult filariffi 


I Macroscopic Appeal ances — The large tumour was pyriform in shape and 
smooth in outhne Anteriorly the skin of the scrotum was adherent at the junction 
of the middle and lower thirds of the tumour, where there was a necrotic ulcerating 
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area with a diameter of nearly I m The skm was thickened m this region, but 
there was no blubbery tissue characteristic of elephantiasis The spermatic cord 
was attached to its upper end posteriorly 



Tig 171 — Showing 1 , Oblique 
and tnn?\ctsc icction of adult 
fcmilc filaria containing numerous 
micro fihrn: within the uterus, 
2, Eosinophil granulation tissue 
surrounding the dilated l>mphaiic 
■■ 2 7ti's ) 


Fig 172 — Showing trans- 
verse section of the adult filana, 
ssith marked fibrosis and round- 
cell infiltration y 2 Zeiss ) 



On transverse section through the adherent skm, the surface presented a 
whitish fibrous zone round the periphery, being \ in thick m some places The 
vaginal sac was completely obliterated The body of the testis and what appeared 
to be the epididymis were embedded in a connective-tissue matrix The former 
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appeared as a lenticular area of greyish colour having been compressed from side 
to side, but the latter presented a rounded homogeneous gelatinous area of a darker 
colour, having a diameter of ij; in In the cross-section the epididymis appeared 
to be the larger of the two {Fig 170) 

2 Mtcioscopic Appemances — 

a Testis — The sections through the body of the testis showed scattered areas of 
round-cell infiltration with a varying number of plasma cells and fibroblasts m the 
interstitial tissues and in the neighbourhood of the semimferous tubules Eosino- 
phils were absent throughout Atrophy of the tubular epithehum and fibrosis were 
noted near the periphery, under the tunica albuginea No endartentis was noticed 
b Epididymis — This presented an interesting picture It was difficult to 
identify its structure because the region of the epididymis was occupied by a 
circumscribed mass of necrotic material which had undergone hyahne degenera- 
tion But sections of degenerating adult filanae could be identified This area was 
surrounded by a zone of round-cell infiltration with some admixture of plasma and 
eosinophil cells and foreign-body giant cells Finally, there were concentric rings 
of fibrous tissue This picture resembles that of caseatmg tubercle, but no tubercle 
bacilli could be demonstrated Blood-vessels did not show any endarteritis or 
perivascular infiltration 

c Tunica albuginea — Anterior to the body of the testicle several transverse 
and oblique sections of adult female filanae \W banaofti) could be seen, and 
numerous embryos were contained within the uterus of the parent worm The 
smooth cuticle of the latter could be identified in some sections and the sheaths 
of the embryos in the others The worm was placed within dilated lymphatics 
and in some areas it was surrounded by a well-stained zone of granulation tissue, 
infiltrated with eosinophil and plasma cells {Ftg 171) But the inflammatory 
reactions were not seen m all sections No male worm could be identified, although 
it IS usually coiled up with the female worm (Fig 172) 

d Vaginal sac — This was completely obliterated There was a sort of fibrous 
capsule surrounding both the testis and the epididymis, formed by dense connective 
tissue (see Fig 170) 

e Spermatic cord — The vas deferens did not show any gross lesion, but 
dilatation of the lymphatics was well marked 

Note — Sections were stained for bacteria in tissue by modified MacCuIlam’s 
method, but no organisms were seen , neither was the Treponema pallidum seen 
m sections stained by modified Levaditi’s method 

COMMENTARY 

In the differential diagnosis of this case the following conditions had to be 
considered (i) New growth of the tesncle , (2) Diffuse tertiary syphihtic orchitis 
or gumma , (3) Htematocele , and (4) Epididymo-orchitis of filarial origin 

The insidious onset, tardy rate of growth, history of venereal disease, moder- 
ately positive Wassermann reaction, and firmness in consistency of the swelhng 
were points m favour of a diffuse syphilitic orchitis rather than a gumma The 
most important points against it were the presence of testicular sensation, lymph- 
angiectasis of the spermatic cord, and the history of two previous attacks of pain 
m the testicle with successive increase in size These points were rather in favour 
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of a filarial complication On the same grounds^ and m the absence of any history 
of trauma, the possibility of the haimatocclc was excluded The therapeutic test 
for syphilis was given a trial and potassium iodide was also administered in big 
doses In spite of energetic antisyphilitic treatment, no improvement was nouced 
Chnically, the question of malignancy in such an enlargement of the testicle could 
not be settled Therefore the differential diagnosis was narrowed down to Uvo 
conditions— namely, a new growth and a testicular enlargement of filarial origin 

Some of the important clinical features may be emphasized here The testicle 
was adherent to the scrotum anteriorly, presenting a small fluctuating area, through 
which about a drachm of sterile necrotic fluid was evacuated During the patient’s 
stay m the hospital for four weeks, the course of the disease was apyrexial The 
blood report showed an eosinophil count of 2 per cent, but no definite cause could 
be discovered to explain it The blood was not examined again for the microfilaria 
because it was decided to remove the testicle by operation, and because, in my 
experience, the presence of microfilaria in the peripheral blood is a test on which 
much reliance cannot be placed Brug' even says that “ during an attack of 
lymphangitis ah microfharnc disappear from the blood and it seems reasonable to 
explain this by the death of microfilarix and perhaps of the adult worm ” The 
complement-fixation test is of value, especially after an attack of lymphangitis 
Unfortunately, this test could not be done in the hospital 

SUMMARY 

1 A case of an unusual and chronic enlargement of the testicle, with a very 
interesting clinical history, has been described 

2 The testis and epididymis, which is converted into a necrouc mass, are 
embedded m a connective-tissue matrix, surrounded by a thick fibrous capsule, 
obliterating the vaginal sac 

3 Microscopically, sections of adult female worms (IF banaojh) and numerous 
imcrofilariEe, contained within the uterus, are seen in the tunica albuginea 
Degenerating adult filariae are also seen in the epididymis 

4 No evidence of secondary pyogenic infection could be adduced The 
conclusion is reached, therefore, that the adult filana is the real or essential cause 
of the pathological changes in the testicle 

5 The condition has been described under the name of chronic epididymo- 
orchitis or fibrosis of the testicle of filarial origin 

I wish to express my gratitude to Lieut -Colonel K S Thakur, IMS, 
Surgeon-Superintendent of the Howrah General Hospital, and Lieut -Colonel 
R N Chopra, IMS, Officiating Director of the Tropical School of Medicine, 
for their kindness in giving me every facility for my work My best thanks are 
also due to Dr R Sen Gupta for his help with the histological specimens, and 
to Professor C C Bose, Dr D N Banerjee, and Dr S Sundar Rao, for the 
examination of the slides and for the preparation and study of serial sections 
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TWO CASES OF OSTEOGENESIS IMPERFECTA WITH BLUE 
SCLEROTICS IN NATIVES OF INDIA 

By Lieut -Colonel W L HARNETT, CIE 

PROFESSOR OF SURGERS , \ EDICAL COI LEGE, CALCUTTA 


The association of osteogenesis imperfecta (idiopathic osteopsathyrosis) with blue 
sclerotics has long been known, and according to Jones and Lovett an hereditary 
factor IS present m 15 per cent of cases The writer had never met with a case 
during twenty-seven years service in India, nor can any reference to its occurrence 
in this conntiy be found in sucb literatuie as it available beie The admission to 
the Medical College Hospital, Calcutta, of two children suffering from this condi- 
tion within the same week, in both of which the hereditary factor in the coloration 
of the sclerotics could be demonstrated, seems of sufficient interest to be placed 
on record 

Case I — A Bengali boy, aged 10, admitted on Aug 28, 1933 The father 
was perfectly healthy in all respects The mother was said to have been weak and 
sickly up to the age of 12 and to have suffered from fits of unconsciousness supposed 
to be epileptic in nature These ceased as she grew up, though she was still of a 
neurotic temperament and suffered from palpitation of the heart She had a 
miscarriage before the birth of this boy and another one subsequently, after which 
a second healthy boy was born There are no other children With some difficulty 
she was persuaded to come and see me at hospital, and, as I expected, she had 
Well-marked blue coloration of the sclerotics She was a well-developed woman, 
apparently in excellent health with regular features and of a very light brown 
complexion, the combination of which with the blue sclerotics presented (to 
European eyes) a very attractive picture She brought her younger son with her 
and he also had the same blue coloration of the sclerotics, but had never sustained 
any fractures and was normal in all lespects No history of blue sclerotics or of 
fractures in her parents could be elicited 

The father said that the patient had always been a weakly child and had suffered 
from diarrhcea and irregular fever in infancy which had been diagnosed and treated 
as rickets He had sustained no fewer than seven fractures between 1923 
1927, the first at the age of three months, and all foUowmg slight violence — namely, 
twice of the left femur, twice of the right femur, once of the right tibia, and twice 
of the left forearm The present admission was for a fracture of the right radius 
and ulna in the lower third The fractures all caused only slight disabihty and 
united readily with simple splinting From the appearances in some of the radio- 
grams It would appear probable that several of them were greenstick fractures 
The patient had lately suffered from attacks of nose bleeding Except that the 
chest Was rather flattened and the abdomen protuberant, the child was well developed 
snd all the organs were healthy There was no deformity of the skull, such as is 
described as occurring in severe cases, nor any deafness In the lower third of 



270 THE BRITISH JOURNAL OF SURGERY 


the right leg there was a curvature of the tibia with convexity forwards and slightly 
outwards at the site of an old fracture The blood calcium was to 5 mgrm per 
cent Wassermann reaction negative 

Fig 173 shows the blue colour of the sclerotics very well, in striking contrast 
with the dark skin and brown irises Radiograms were made of the whole skeleton 
The skull showed a curious fine mottling of the bones of the vault, producing a 



I 

Fig 173 — ’Case 1 Drawing showing the blue colour of ihc sclerocics 

spongy appearance The right forearm showed the fracture of the radius and 
ulna for which the patient was admitted (Fig 174) The right femur showed 
decalcification with bowing and some attempt at buttressing on the inner side, the 
result of the old fracture There was considerable thinmng of the compact layer 
in parts unaffected by the process of union of the fracture The left femur, which 
also sustained a fracture, showed similar appearances The ngbt leg showed a 
bending of the tibia and fibula which somewhat resembled the appearances seen 
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in the later stages of rickets, but the epiphysial lines were clean-cut, showing no 
signs whatever of rickets, and the bony thickenings were not confined to the con- 
cavity of the curves, but affected both sides of the shafts and were evidently due 
to the callus laid down at the site of a fracture, 
which was probably of the greenstick type The 
other bones all showed general decalcificaaon and 
hghtness of structure, in some cases with an 
appearance of longitudinal striation which radio- 
logists describe as of frequent occurrence in this 
disease 

The fracture was reduced under anesthesia 
and put up in plaster-of-Paris It umted readily 
in the normal time, and the patient was discharged 
with a good result 

Case 2 — ^An Anglo-Indian (Eurasian) girl, 
aged 10, admitted on Aug 25, 1933, with a frac- 
ture of the left femur Her mother, who was 
dead, was said to have had blue sclerotics , the 


Fig 174 — Case 1 Right forearm 

father I did not see, but the step- 
mother brought up for my inspection 
the younger brother and sister of the 
patient, aged about 8 and 9 respec- 
tively, who both had blue sclerotics, 
though not so marked as in this 
patient Neither of these children had 
ever had any fractures The history 
of the previous fractures was rather 
vague , all we could obtain was an 
account of a slight injury to the left 
ankle some months before, which w’as 
not recogmzed as a fracture, though 
the radiograms which we took clearly 
showed a recently umted fracture 

The child was healthy in all 
respects and well developed The 
blood calcium was 10 mgrm per cent. 
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Fig 175 — Case 2 Left femur 
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The radiogram of the injury {Ftg 175) showed a spiral fracture in the middle 
third of the left femur This was treated by Hamilton Russell’s method of 
extension, and Ftg ij 6 shows the result six weeks later — good callus formauon in 
perfect position and an excellent clinical result, as is usual m these cases 

The other radiograms showed the same general 
decalcification and lightness of the compact bone as 
in Case i, but not to such a marked degree Fig 
177 obviously shows a recently united greenstick 
fracture of the left tibia, though the history records 
only a sprain, and the curvature of the bone was 
evident clinically In the right leg there was a 
thickening in the lower third of the fibula and 
a slight inward bend of the tibia, evident in the 
radiogram though not clinically, probably due to 
weight-bearing during the healing of an undiagnosed 
fracture The skull showed a mild degree of the 
same fine mottling observed m Case i 



Fig 176 — Case 2 Left femur si\ 
weeks after trcaiircnt 


DISCUSSION 

Both the cases appear to 
be examples of the moie 
common type of the disease, 
seen in older children and 
adolescents, with thinned out 
cortex, but no special altera- 
tion in internal texture of 
the bones , though Case i 
showed m the skull the 
honeycomb structure associ- 
ated with the more severe 
type, in which general soften- 
ing of the bones leads to 
bending rather than break- 
ing , but the rest of the 


"W 


skeleton showed only a shght indication of this condition 
in the shape of a longitudinal stnation of some of the long 
bones, and the radiograms showed that the curvatures of 
the bones were all due to old fractures There was no 
question of rickets playing any part in the causation in 
either case, as the characterisuc radiological changes of that 
disease were entirely absent and the epiphyses m both cases 
were perfectly normal 

There is a tendency in some cases for the skeleton to become stronger and 
the fractures less frequent after puberty, and it appears likely that such a mild 
case as Case 2 will outgrow the disease, but Case i was a more severe type and 
m this patient the prognosis is not good 

Both these cases were sent to Lieut -Colonel Kirwan, FRCSI, IMS, 


Fig 177 —Case 2 Left 
tibia and fibula 
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Professor of Ophthalmology, Medical College, Calcutta, for his opimon on the 
eye condition, and a note by him on the subject of blue sclerotics is appended 

“Although many cases of blue sclerotics have been reported in ophthalmic 
literamre, the condition is uncommon in India, and dunng the six and a half 
years I have been Professor of Ophthalmology in the Medical College, Calcutta, 
I have seen only two cases one was in an Anglo-Indian girl and the other in 
a Bengah boy 

“ Congemtal blue sclerotics are characterized by abnormally thin scleras extend- 
ing from the corneal margin as far back as can be seen, and are accompanied by a 
failure in the development of the connective tissues This condition is frequently 
accompamed by fractures of the long bones, dislocations and sprains of the joints, 
deafness due to otosclerosis, small stature, and dental affections The thinness of 
the sclerotics is hereditary in nature and it is usually possible to get histones of its 
occurrence m several successive generations It is transmitted by either male or 
female through affected persons only, and is present, according to Kumi,^ m half 
of the relatives 

“ The etiology of the condition is still open to doubt Two theories are 
brought forward — one that it is due to an increased transparency of the sclera 
owing to the lack of fibrous tissue and hme salts, and the other that it is due to 
an increase m the pigment in the cells of the sclera Some others consider that it 
IS due to poverty of the mesodermal layers, whilst others dispute this hypothesis, 
as often ectodermal structures are affected and blue scleras have been found in 
many congenital defects of the eye both of mesodermal and ectodermal origin ” 
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CHOLECYSTITIS WITHOUT STONE 

AN INVESTIGATION OF 264 OPERATED CASES FROM THE CLINICAL, 
RADIOLOGICAL, AND PATHOLOGICAL ASPECTS AN ATTEMPT TO 
DETERMINE THE FACTORS OF SERVICE IN ESTIMATING PROGNOSIS* 

By W ARTHUR MACKEY 

ASSISTA T TO THE PBOFESSOR OF SOROEBV, GLASGOW UMresSm- 


SYNOPSIS 

Introduction 
Historical note 

Is prognosis after cholecysiectomv better in cholelithiasis or in chokcjstitis without 
stone ^ 

Is the case-history or the histology of the gall-bladder the more reliable guide in 
estimating prognosis after cholecystectomy’ 

The Present Investigation (264 Cases) 

Method of seleaion of cases 
Survey of pathological material 
The clinical results after cholecystectomy 
Statistical analyses 

r The relation of local conditions around gall-bladder to chmcal end-result 

2 The relation of the pre-operauve history to the clin'cal end-result 

3 The relation of microscopic pathology to the chmcal end-result 

4 The relation of cholecystographic findings to pathological changes in the 

gall-bladder 

5 The relation of cholecystographic findings to the clinical end-result 
General Conclusion 


INTRODUCTION 

It is only fifty-two years since Langenbuch performed the first cholecystectomy 
(1882), thus introducing an operation which has become one of the most frequent 
in surgery Its widespread application is an even more recent development, and 
great changes in the indications for it have taken place even in the last few years 
The early practice of gall-bladder surgery is exemphfied by a senes of 12,000 
cholecystectomies by German surgeons collected and published in 1923 by Hotz 
The figures referred to a period when cholecystectomy was a definitely hazardous 
procedure, and so the principal point of interest was the mortahty rate, which 
averaged 10 per cent When ultimate prognosis was considered, recrudescence of 
pam was the usual expectation m 25 per cent of cases and minor complaints were 
lightly regarded Hotz felt this to be an unsatisfactory state of affairs, and largely 
attributable to the respect accorded to the teaching of Kehr (1913)— that symptoms 


*This work was done during tenure of a Rockefeller Foundation Travelling Fellowship 
i n Surgery, 1932-3 
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will subside spontaneously in 80 per cent of gall-stone cases, and accordingly 
operation should be reserved for the remaining 20 per cent , in all of these it 
should be regarded as a necessary and hfe-saving measure, but the others should 
not be subjected needlessly to the risk, even though slight, of a gratuitous operation 
Hotz challenged these conservative views, and advocated operation immediately 
the diagnosis of gall-stones had been made, for, in the relatively young, without 
degenerative changes m vital organs, operation would carry little risk (mor tali ty 
about 4 per cent), and a good ultimate prognosis could be given On the other 
hand, in cases where the disease had been allowed to drag on to old age, risks were 
so high, and recrudescence of symptoms so frequent, that one would hesitate to 
interfere 

It will be noted that in the period covered by Hotz’s review biliary surgery 
was practically limited to cases of gall-stones, but since that day its scope has 
widened greatly The introduction of cholecystography by Graham and Cole m 
1924 opened new avenues of approach to the study of bihary physiology and 
pathology, stimulated interest in gall-bladder surgery, and led undoubtedly to wide 
extension of its practice, for ‘ cholecystitis ’ was diagnosed at an earlier stage, and 
many gall-bladders were removed that previously might have been left in situ 
In 1927 Judd from his wide experience stated that “ The number of operations 
upon the gall-bladder has been greatly increased since the general employment of 
the Graham-Cole method in making the diagnosis ” In the following year Hirsch 
and Taylor proposed the admomtory query, “ Are we approaching an era similar 
to that happily passing m reference to the appendix, when the gall-bladder is to 
be removed on shght pretext ^ ” This important question can be answered only 
by cntical analysis of the end-results in a great number of cases subjected to 
cholecystectomy, and it is part of the object of this paper to contribute some 
information of this kind 

Much of the increase in the employment of cholecystectomy may, of course, 
be attributed to reduction in operative mortality The decision to perform any 
operation of election is made only when it is estimated that the probabihty of 
ultimate benefit sufficiently outweighs the operative risk Operative mortahty in 
bihary surgery has been enormously reduced in recent years through the apphca- 
tion of new loiowledge of hver physiology, and, as an aid in assessing the risks of 
operation, the use of tests of liver function (e g , Graham, Cole, et al , 1926), cor- 
related with appropriate pre-operative treatment A reasonable degree of integrity 
of the metabohc and detoxifying activities of the liver is essential for the sate 
performance of any major operation, especially under general anmsthesia, but since 
disease of the gall-bladder shows an especial tendency to lead to destructive hepatic 
lesions, It IS all the more necessary in this branch of surgery to determine, before 
embarking upon an operation of election, that the functional capacity of the hvei 
IS satisfactory By the routine use of these principles and methods, Graham has 
reduced his operative mortahty from 6 per cent to the extraordinarily low figure 
of 04 per cent (1931) 

The risk of attack upon the gall-bladder, therefore, has been to a great extent 
eliminated, and interest has tended to move away from mortahty statistics, bacterio- 
ogy, and pathology, and to be focused upon end-results and theories of gall- 
ladder function, regarding all of which there has been most voluminous but 
extraordinarily conflicting writing Thus writers are far from agreement upon the 
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apparently simple question of whether the prognosis after cholecystectomy is better 
in cholecystitis without stone or in frank cholelithiasis Hartmann and Petit- 
Dutaillis (1922), Alvarez (1923), Deaver (1925), Zink (1926), Deaver and Bortz 
(1927)3 and Connell (1928) have all published their findings that results are better 
in the former condition, and explain these by the assumption that cholecysutis 
without stone represents the earliest stage of gall-bladder disease and that when 
the stage of cholelithiasis is reached there have developed, in a large proporuon of 
cases, secondary lesions in other viscera, which persist after cholecystectomy and 
maintain symptoms On the other hand, Florcken (1923), Gundermann (1924), 
Seuleberger (1925), Hitzrot and Cornell (1926), Muller (1926), Lahey (1927), Young 
(1928), Schondube (1928), Feinblatt (1928), Ross (1932), and Stanton (1932) all 
found that the clinical results are better m cholelithiasis, and argue that many 
stoneless gall-bladders removed at operation have not in fact been the cause of 
the symptoms with which they have been libelled 

It would be strange were there no middle position in this moot question, and 
indeed there is — namely, that adopted by Hueck (1928) and by Judd and Pnestley 
(1932)3 who could find no significant difference in the results achieved by chole- 
cystectomy in cholehthiasis and m cholecystitis without stone 

In an attempt to discover with which of the large opposing schools the balance 
of truth may he, an analysis has been made of practically all of the statistics of 
the end-results after simple cholecystectomy published during the last ten years, 
representing rather over six thousand cholecystectomies of wide geographic 
distribution 

The evidence obtained may be summarized by saying that “ The experience 
of a laige number of surgeons in the past has shown that cure or improvement after 
cholecystectomy may be expected in neaily 90 per cent of cases of cholelithiasis and in 
lathei ovei 80 per cent of cases of cholecystitis without stone” 

Is Greater Reliance to be Placed upon the Case History or upon Pathological 
Examination in Assessing Prognosis ^ It is interesting to study the recoil in recent 
years from the pathological point of view toward the chmeal in gall-bladder 
diagnosis 

Criticizing Alvarez’ paper m 1923, MacCarty stated defimtely, “ I do not 
believe in removing a gall-bladder on a history ”, while in 1924, drawing a parallel 
with the operation of gastro-enterostomy, Judd and Burden began an article with 
the dictum, “ Removal of the gall-bladder on the basis of symptoms and clinical 
history in the absence of a local lesion invites discredit on the judgment of the 
surgeon and on the operation ” In the following year Judd stated, “ Operations 
based on clinical symptoms alone are likely to fail ” In the same place, however, 
when discussing the stoneless gall-bladder he said, “ In the presence of colic the 
diagnosis is certain, but much uncertainty attends attempts to diagnose chrome 
cholecystitis in the absence of colicky pain As a general rule operative procedures 
must be based on a tangible lesion found at operation and not on physiologic changes 
or clinical symptoms ” Finally, in 1927, Judd formulated his opimon as follows 
“ While one hesitates to remove a gall-bladder in the absence of defimte pathology, 
if the gall-bladder is not removed in these clinically definite cases, symptoms will 
continue If it is removed the pathologist generally finds the changes of chrome 
cholecystitis ” This last fact loses some of its importance, however, when it is 
remembered that Carman, MacCarty, and r- - 1924) found only al 
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gall-bladders in a consecutive unselected senes of 5000 obtained at autopsy Clearly 
It IS unlikely that more than a small proportion of these ‘ abnormal ’ gall-bladders 
had given rise to trouble during life, and the chmcal value of emphasizing such 
slight changes m the histology of the gall-bladder would seem therefore to be 
doubtful Schmieden (1921) pubhshed an account of his views on dyskinesia of 
the bihary tract, and stated that in one year he had removed fouiteen stoneless 
gall-bladders, with cure of symptoms of biliary colic in all He concluded that, 
even in the absence of pathological changes, provided always that symptoms were 
severe, cholecystectomy would achieve good results m these cases of dyskinesia , 
this is the direct reverse of the standpoint, quoted above, adopted by Schondube 
Deaver and Bortz (1927) concluded that the most important factor m making a 
diagnosis of gall-bladder disease is the chmcal history In the same yeai Lahey 
stated, “ If operation is done for a defimte chain of symptoms unrelieved by 
medical treatment, then the normal appearance of the gall-bladder would not deter 
one from removing it, for it may be a cholesterol gall-bladder ” 

Young (1928), reviewing a large senes in which the diagnosis was made before 
cholecystography was available, found that, generally speaking, those cases in 
which there is not a defimte history of bihary cohc are the least hkely to 
be improved by cholecystectomy “ The only justification for operation on the 
bihary tract should be well-estabhshed chmcal and laboratory evidence that the 
gall-bladder is at fault, and having made that diagnosis, it should be removed 
whether or not it seems diseased to the examimng hand ” Very recently Stanton 
(1932) has re-asserted his conviction of 1927 that “ The only rehable guide is 
the presence of attacks of defimte gall-bladder cohc, and if the surgeon is sure 
of such a history, he can confidently remove the gall-bladder even in the absence 
of gross pathology ” 

There is a further group of symptoms commonly ascribed to gall-bladder 
disease and occasionally referred to in surgical text-books as those of the pre- 
calculous stage of cholecystitis — flatulent dyspepsia, food-selection (inabihty to 
tolerate certain articles of food, especially fats, certain vegetables such as cabbage, 
or raw fruits), and constipation Some doubt exists, however, regarding the dia- 
gnostic sigmficance of these symptoms 

It IS dear ft om the above review that the majotity of sutgeons have come to regatd 
biliary cohc as a symptom which definitely implicates the gall-bladder^ although the 
condition may be functional and not 01 game Futthet, many hold the opinion that, 

1/ colic has occurred, a satisfactoiy outcome from cholecystectomy may be piactically 
gmianteed In fact, in estimating ptognosis, this symptom is consideted to be 
of greater impoitance than the pathological changes that may be piesent in the 
gdll-hladder 

A smallei numbei of writers have attiibuted an almost equal significance to the 
less prominent symptoms — flatulent dyspepsia, food selection, and constipation which 
go to complete the syndrome legarded as charactei istic of gall-bladder disease 

It Would be possible to continue this balancmg of conflicting beliefs and 
published statements regarding practically every important point in bihary surgery, 
ut enough has been said to show that there is still much need for detailed investi- 
gation and accurate observation 
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THE PRESENT INVESTIGATION 

This investigation was undertaken at the kind suggestion of Dr Evarts A 
Graham, Professor of Surgery at Washington University Medical School, St Louis, 
Mo , U S A Its principal object is to discover the end-results after cholecystec- 
tomy in cases of cholecysutis without stone 

METHOD or SELECTION OF CASES 

The mateiial for the survey consists of the cases in which, during the ten- 
year period 1922-31, cholecystectomy was performed by the surgeons on the staff of 
Barnes Hospital, St Louis The investigation concerned all cases of cholecystitis 
without stone, and all cases of cholesterosis of the gall-bladder The cases in 
which cholesterosis was complicated by the presence of stone were also included 

During the period in question appendectomy was performed routinely at the 
same time as the cholecystectomy, and a small piece of liver removed for micro- 
scopic examination (biopsy), but no case has been considered in which there was 
a more extensive surgical procedure, or in which the stonclcss condinon of the 
gall-bladder was due apparently to a previous cholecystostomy The adoption of 
these uniform standards of treatment makes possible a fairly accurate analysis of 
end-results in their relation to variations in clinical historj', microscopic findings, 
and radiological data 

A letter of inquiry was sent to each patient, and in cases where the family 
physician was known, his opinion in addiuon was sought The letter to the patients 
contained six questions — 

1 Do you consider yourself cured, improved, or unimproved by your 
operation 

2 Do you have any indigestion now^ 

3 If so, IS this indigestion of the same character as that which you had 
before ^ 

4 If not, will you state your principal complaints, such as pain, bloating, 
nausea or vomiting, constipation, belching, jaundice, sour mouth’ 

5 Is It necessary for you to omit certain kinds of food from your 
meals ’ 

6 If so, what kinds — fiied foods, uncooked fruits and vegetables, etc ’ 

To the majority of those expressing themselves as unimproved, an invitauon 
was sent to come for examination, and in a few it was found that defimte improve- 
ment had m point of fact been achieved, but m the greater number the replies to 
the questionary proved reliable 

SURVEY OF PATHOLOGICAL AlATERIAL 

In order to arrive at a uniform assessment of the gall-bladder lesions under 
consideration, the pathological material, all of which is preserved in the Depart- 
ment of Surgical Pathology, Washington Umversity, was reviewed The following 
brief paragraphs are introduced m order to define accurately the terms of classi- 
fication The number of accompanying photomicrographs has been reduced to a 
minim um and these represent merely a few examples illustrative of the conditions 
described 
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Interpretation of the Terms of Pathological Classification 


The Gall-bladder with Minimal 

specimen is relatively thin-walled and 
contains well-coloured clear bile Micro- 
scopically, the mucosa is plicated to a 
degree depending upon the state of dis- 
tension and the site of origin of the speci- 
men (the mucosal folds being taller near 
the neck) There is often a considerable 
amount of lysis of the columnar epithel- 
ium, due to action of the bile-salts after 
hgation of the cystic artery The sub- 
epithelial layer consists of rather dense 
poorly cellular fibrous tissue, forrmng a 
dehcate core for each fold This layer 
contains a few lymphocytes The muscu- 
lans IS a thin sheet of interlacing strands 
of fine smooth fibres, rather intensely 
eosinophil It is rare for the muscular 
tumc to be penetrated by pouchmgs of 
the mucosa, but on occasion one finds a 
pocket of the latter escaping through an 
hiatus in the muscularis, and forming a 
dilated vesicle in the subserous coat, with- 
out any accompanying evidence of recent 
or old inflammation The amount of 


Lesion {Ftgs 178, 179) — The gross 



subserous fibrous and elastic tissue varies, but one should be able to distingmsh 



Fig 179 Minimal lesion Almost complete Ivsis of linin 
epithelium due to slight dela> in fixation In the presence hov 
c\er, of the thin muscular coat, delicate plical cor« aS nom' 
subserous la> cr all free of inflammatorj infiltration this extren- 
lysis IS merely addi lonal evidence that m life there has been litf 
departure from normal in the gall-bladder or in its content r 50 


separate wavy bimdles of mature 
collagen fibres A tendency to 
dense lanunation is evidence of 
previous defimte inflammatory 
episodes, after which it is rare 
for restitution to be so com- 
plete that the gall-bladder lesion 
may be termed ‘ mimmal ’ 
Chrome Catarrhal Chole- 
cystitis {Figs i8o, i8i) — The 
most prominent characteristic 
of this condition is mucosal 
oedema, with clubbing of the 
tips of the phc$ In addition, 
lymphocytic infiltration is in- 
creased, not only m the mucosa 
but also m the outer coats 
The epithehum is better pre- 
served than in gaU-bladders 
more nearly normal, because of 
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Fio 180 — Chronic catarrhal cholccjstiti^ 
Typical ipecimen Marked cedema with club- 
bing of ends of plica: Some muscular thick- 
ening and increase of fibro cellular tissue of 
mucosa ( ' 50 ) 



Fto 181 — Chronic catarrhal cholecystitis 
Advanced case with great muscular thickening 
and formation of mucinifc'ous glands of gastric 
type The lysis of the superficial epithelium is 
m arte'act ( < 50 ) 



Fig 182 — Chrome fibrous cholecystitis 
Enormous thickening and hyaline change in 
muscular layer Mucosal plicae more or less 
absent Epithelium closely applied to muscle 
bundles, between which crypts herniate 
(X 50) 


Fig 183 — Chronic fibrous cholecystitis 
Extreme r " — ’ crypt 

formation around 

crypt Th artefact 

(X 50) 
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course the bile is less concentrated The epithehal cells tend towards cubical type, 
and muciruferous elements may be increased in number either by multiphcation 
of the goblet-cells normally present or by new-formation of actual mucous glands 
m parts other than the neck, where they are normally present To these abnormal 
glandular structures the term gastric glands ’ is sometimes apphed The muscular 
coat IS moderately thickened Mucosal crypts penetrating the muscular coat are 
shghtly more common than in gall-bladders showing mimmal lesions 

Chrome Fibrous Cholecystitis (Figs 182, 183) — It is rare for the stoneless 
gall-bladder to be the seat of this advanced lesion, which develops usually as a 
result of repeated attacks of obstruction by stone The mucosa is degenerate, 
with cubical epithehum set upon squat pheae of rather dense fibrous tissue into 
which muscular bundles often pro)ect The close apphcation of the epithehum 
to the muscularis, and the marked tendency for the formation of diverticular 
epithehal crypts extending completely through the muscular coat, are among the 
prominent features of the condition When fully developed the crypts form large 
dilated simple glandular pockets, surrounded by a thick layer of new-formed 
fibrous tissue which shows a degree of inflammatory infiltration dependent no doubt 
upon the presence or absence of infection, and the time which has elapsed since 
the last obstructive attack In the mtervemng areas the muscular layer is greatly 
thickened, owing m part to a sort of hyahne swelling of the individual fibres, which 
in section may appear hke empty shells, and m part possibly to actual increase m 
their number The subserous coat shares m the general thickemng and often there 
IS marked endarterius of the larger vessels 

Cholesterosis of the Gall-bladder (Strawberry Gall-bladder) (Figs 
184-186) — These are the names 
given to a very common condi- 
tion in which the gall-bladder 
mucosa shows a yellow stippling 
owing to hpoid deposits situated 
principally at the tips of the 
plic$ Its frequency may be 
appreciated from the fact that 
Mentzer (1925) found some 
degree of cholesterosis of the 
gall-bladder in 38 per cent of all 
cases coimng to autopsy at the 
Mayo Climc Regarding its 
ulumate nature, however, there 
IS on many points the most acute 
divergence of opimon Accord- 
ingly It will be considered in tr ,0^ i ^ a . j 

® ■' Fig 184 — Cholesterosis Massive Iipoid deposit confined 

uetaU in a later papers and mean- Iming epithelial ceils in some of these the hpoid IS so 

V n 1 T ^ n 1 abundant that they have taken on the histological character of 

Winie only a bnei description foam-cells some lymphocytes in all coat«, and possibly slight 

will be given Essentially it U 50‘r mflammatory s.Ens 

consists m the accumulation 

of doubly refracting cholesterol esters and neutral fats principally m tuo sites — 
namely, in the hmng epithehum and in macrophages in the cormective tissue 
of the mucosa The deposit is patchy and forms bnght yellow flecks visible to 
VOL XMi — NO 86 19 
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the naked eye, sometimes slender and scanty, sometimes filling each mucosal fold 
so that the gall-bladder appears to be lined with a thick soft fabric woven of coarse 
golden waxy threads Quite frequently yellow morular polypi hang by slender 
^ems, and in some cases these polypi may be the sole sites of gross lipoid deposit 
The subserous coat often contains an unusual amount of fat In about a third 



Ftc 185 — Cholcsierosis Interstitial cbole- 
sterosts and pcdunculation in a gall bladder 
showing no inflammatory signs whatever 



Fig 186 — Chole<terosis Lipoid deposit in 
this section confined to a single stromal cell of a 
pall bladder showing most extreme degree of 
inflammatory infiltration and thickening ( X 50 ) 


of the cases of cholesterosis, gall-stones are found, and they are almost alwavs of 
cholesterol-rich type — cholesterol sohtaires and mulberry stones 

During the decade under review, cholecystectomy was performed on 262 cases 
which may be classified conveniently into five categories of gall-bladder lesions 


Table 1 — Numerical Distribution of Lesions under Consideration 
Pathological Material Available in 262 Cases 



Traced 

Untraced 

Total 

Minimal lesion 

57 

46 

103 

Cholesterosis 

33 

13 

! 46 

Chrome catarrhal cholecystitis 

53 

30 

83 

Chronic fibrous cholecystitis 

5 

4 

9 

Cholesterosis with stone 

18 

3 

21 

Totals 

166 

96 

262 


In two additional cases the pathological material was not available The number 
of cases in the various pathological categories are given in Table /, which shows 
also that it has been possible to trace the climcal outcome m 166 
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It will be seen that, on histological grounds, rather more than a third of the 
cases have been termed ‘ mimmal lesion ’ This demonstrates that the present 
series embraces a considerable proportion of cases of quite ‘ early ’ gall-bladder 
disease It is fairly certain that, had a specific search for cases of cholesterosis 
been made in the early years, more would have been found In checking the 
pathological material a few cases were discovered which previously had been over- 
looked, but, generally speaking, inspection of the fresh specimen will discover degrees 
of hpoid infiltration difficult to identify histologically without special methods 

THE CLINICAL CONDITION AFTER CHOLECYSTECTOMY FOR 
CHOLECYSTITIS WITHOUT STONE 

Of a total of 264 cases suited for this study it was possible to examme the 
pathological material and also to ascertain the end-result in 166, 148 stoneless, 
and 18 cases of cholesterosis with stone In assessing the post-operative state of 
a case as well, improved, or iimmpioved, the opimon of the patient on the matter 
has been the most important criterion Now, if a patient has been subject to 
attacks of bihary cohc, he will be dehghted to be reheved of this, and will happily 
bear such minor distresses as flatulence and avoid certain foods which he finds 
are followed by discomfort On the other hand, if the original symptoms have 
not been so severe, shghter residua wiU be a source of complaint Thus it comes 
about that certain of the patients classed as ummproved have possibly no greater 
disabihty than have some who are designated ‘ well ’, yet this subjective method 
of classification appeared to be the most satisfactory 

Of the 149 cases of cholecystitis without stone, 44 (29 2 per cent) were classed as 
cured, 44 (29 2 per cent) as improved, and 53 (36 2 per cent) as unimproved There 
were 8 deaths 

The series of 18 cases of cholesterosis comphcated by the presence of stone is 
of course small, and cannot be regarded as an adequate control, in comparison with 
the stoneless cases , yet it is worthy of mention that none failed to be improved 

MORTALITY AFTER CHOLECYSTECTOMY FOR CHOLECYSTITIS 

WITHOUT STONE 

That there should have been 8 deaths in this series of stoneless gall-bladder 
cases is surprising Although Table V indicates an operative mortahty of 5 4 per 
cent, this is misleading, for the mortahty should of course be calculated on all the 
operations and not merely on the number of cases subsequently traced The 
mortahty so adjusted is 3 3 per cent, a low figure, but not lower than the average 
mortahty for gall-bladder operations of every kind during the period, so that the 
absence of advanced pathological changes in a gall-bladder is not in itself evidence 
that cholecystectomy will be a procedure free from risk It is clear that when 
there is little amiss with the gall-bladder, there is a greater chance that diagnosis 
may not have been accurate and that the symptoms may have been due to some 
other unsuspected cause, under which circumstances the operation can do little 
but harm There is the further possibihty that removal of a fairly healthy gall- 
bladder, which still retains a propornon of its normal function, may produce more 
violent systemic derangement, and hence be more dangerous, than removal of an 
effete organ 
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The pathological condition of the gall-bladder in the 8 fatal cases was as 
follows Minimal lesion 3, cholesterosis l, chronic catarrhal cholecystitis 4 

Fiom tins prehminaiy survey, it has emcigcd that in cases of cholecystitis without 
stone tieated by cholecystectomy we may expect an operative moiiality of about 3 per 
cent, erne of symptoms in 30 per cent, impiovcmcni in 30 per cent, and an unsatisfactory 
result in 37 pei cent 

It IS clearly desirable that the operation of cholecystectomy should be with- 
held m this last group, and the remainder of this paper consists largely of various 
analyses of the results to determine if possible the characteristic features of cases 
favourable for cholecystectomy 

STATISTICAL ANALYSES OF CLINICAL, PATHOLOGICAL, AND RADIO- 
LOGICAL INFORMATION, AND CORRELATION WITH ULTIMATE 

OUTCOME 

Local Conditions Found at Oplration in Relation to Prognosis 

It was found that the cases of cholecystitis witliout stone could be divided on 
the basis of local appearances into two large groups, namely, those in which adhe- 
sions were limited to the neck and infundibulum of the gall-bladder, attaching it 
to the first part of the duodenum (Senes A), and those in which the gall-bladder 
was more or less buried in adhesions (Senes B) Table II shows the clinical end- 
results in these two senes 


Table II — ^The Relation of Local Pathology to Late Clinical Result 
AFTER Cholecystectomy 149 Cases or Cholecystitis without Stone 


Tips or Case 

Total 

Well 

Improied 

Ummproied 

Post 

operative 

Death 

A Cases with adhesions limited to 
region of neck of gall-bladder 

1 

72 

22 (31%) 

12 (17%) 

33 (45%) 

5 (7%) 

B Cases with extensive adhesions 
more or less covering gall-bladder 

1 

77 

22 (zp^'o) 

32 (41%) 

1 

20(26%) 

1 

! 3(4%) 


It will be seen that of Series A approximately one half were cured or partially 
reheved of their symptoms, and of Senes B 70 per cent The majority of the 
poor results occurred m those cases with only shght signs of previous inflammation 
around the gall-bladder Of these only half derived any benefit from the opera- 
tion It would be most valuable, however, were it possible to deterrmne before 
operation — eg, from study of the history — ^which case is likely to do well, and 
which to give a poor result In an attempt to secure information which may be 
used m this way an analysis has been made m which the types of pre-operanve 
symptoms are correlated with the end-results after cholecystectomy (Table III) 

Clinical History and its Relation to Prognosis 

As already mentioned, many authors maintain that cases with a history of 
biliary colic are practically certain to do well after operation while cases without 
such a history are likely to do badly This statement is readily tested m the 
present series since the presence or absence of biliary colic makes a very clear-cut 
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division between two types Biliary colic has been taken to mean pain of con- 
siderable seventy, onginatmg in the epigastrium and radiating backward, usually 
to the angle of the right scapula, although it is known that biliary pam does not 
always conform to this description 


Table III — Correlation of Biliary Colic and Pathological Changes with 
End-results after Cholecystectomy in 140 Cases of Cholecystitis without Stone 


Pathologicai, Lesion 

Present 

47 Cases with History 

OF BitiARY Colic 

93 Cases without History 

OF Biliary Colic 

Well 

Improved 

Unimproved 

Well 



Minimal lesion 

2 

6 

7 

9 

15 

15 

Cholesterosis 

8 

0 

5 

6 

2 

II 

Chronic catarrhal cholecystitis 

10 

6 

I 

7 

12 

13 

Chrome fibrous cholecystitis 

I 

I 

0 

I 

2 

0 

Total of stoneless cases 

21 

13 

13 

23 

31 

39 

Percentage well or improved 

76 

58 


Of the stoneless cases, 47 (33 pei cent) gave a histoiy of colic, and of these 
76 per cent weie cured or improved by operation, while of the 93 in whom colic had not 
occia red, only 58 per cent had derived benefit fi om the cholecystectomy The prognosis, 
therefore, is distinctly better in the cases in which colic has occurred, though the 
difference between the two types is not extreme The fact that a third of the cases 
of cholecystitis without stone had suffered from biliary cohc is important, for it 
proves beyond doubt that this symptom is not always due to the presence of bihary 
calculi On the other hand, it is probable that in the great majority of cases the 
symptoms of bihary cohc arise as a result of obstruction of the outlet from the 
gall-bladder to the cystic duct Clearly, therefore, whatever the ultimate basis of 
the symptoms, the latter are hkely to be reheved by removal of the gall-bladder 
Conclusions derived from a more detailed analysis on the basis of the patho- 
logical subdivisions would necessitate much larger numbers Accordingly the large 
percentage of improvement registered m those cases of cholesterosis and chrome 
catarrhal cholecystius with a history of cohc is merely pointed out without com- 
ment Nevertheless it is interesting to recall the title of Moymhan’s original 
article (1909) “ A Disease of the Gall-bladder reqmring Cholecystectomy ” The 
six cases described came to operation for the rehef of severe bihary pain, and the 
present series nught easily have furmshed a comparable group of six consecutive 
successes The conclusion might then justifiably have been drawn that the sym- 
ptoms of cholesterosis are often benefited by cholecystectomy, though to term it a 
lesion which requires cholecystectomy would possibly be unduly dogmatic 

Next to bihary cohc, flamlent dyspepsia and food selection are the syndrome 
most generally held to mcnimnate the gall-bladder Some authors are of the 
opinion that “it cannot be too strongly stated” that this is so, and that accord- 
mgly patients complaimng of these symptoms will best be treated by cholecystectomv 
This thesis can readily be submitted to the therapeutic test in the present senes 
Of the 167 cases which have been traced, 80 complain still of these symptoms 
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Only 14 are known definitely to have been relieved by the operation, and a con- 
siderable number apparently have developed flatulence and food selection during 
the period since the operation This does not, of course, indicate that the operation 
was responsible for the appearance of these minor symptoms, for it may well be 
that the mere passage of the years has brought upon some these gassy upsets and 
distaste for certain foods The list of foods which prove harmful vanes, but 
generally comprises fat, pork, fried food, raw fruit, and the wind-forming vegetables 
— cabbage, asparagus, and the legumes 

These findings emphasize the fact already stated that, m the present senes, 
relief of pain was not invariably accompamed by alleviation of associated minor 
discomforts It seems very doubtful, therefore, whether these symptoms of flatulent 
dyspepsia and food selection have their origin directly in the gall-bladder It is 
more probable that they arise in some disturbance of motor function elsewhere in 
the ahmentary tube, possibly at the pylorus or in the colon They are unhkely 
to be reheved by cholecystectomy 

Microscopic Pathology and its Relation to Prognosis 

From the surgical aspect, value attaches to separation of the various types of 
lesion which affect an organ only if it is possible thereby to foretell accuiately the 
outcome of treatment — in other words, a correlation must be made betiveen patho- 
logical change and prognosis, and this, m the case of the gall-bladder, has never 
been done It is a natural assumption that, other things being equal, the more 
advanced the lesion present in such an organ, the more marked will the resulung 
symptoms be, and the greater the relief after its removal The prehminary discus- 
sion, however, showed that many authorities m the field of bihary surgery believe 
that, with the advance of the morbid process in the gall-bladder, there develop 
almost constantly m other organs assoaated lesions which cause the outlook to 
be less favourable , accordingly they advocate operation early in cholecysuus, 
before these secondary changes have had time to occur This imphes that, if the 
gall-bladder is removed at a stage when pathological changes in its wall are at a 
mimmum, results will be better than when the gall-bladder is markedly diseased 


Table IV — ^Results of Cholecystectomy in 148 Stoneless Cases and 
19 Cases of Cholesterosis with Stone 



Total 

WELL 

Improved 

Unimproved 

POST- 

j OPERATIVE 

I Death 

Mimmal lesion 

1 57 

■I 

22 

I 21 

3 

Cholesterosis 

33 


1 ^ 

16 

I 

Chrome catarrhal cholecysuus 

53 

BH 

1 17 

14 

4 

Chrome fibrous cholecystitis 

5 


3 

0 

0 

Cholesterosis with stone 

19 

HH 

13 

0 

0 


It will be seen from Table IV that in the senes of cases in which the gall- 
bladder was the seat of a mimmal lesion, 58 per cent derived some benefit from 
the operation, though only a small proportion were reheved of all their complaints 
Of the cases of cholesterosis, only half were benefited, but of the latter almost all 
professed to be completely cured Of the cases classified as chrome catarrhal 
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cholecystitis, 67 per cent secured some benefit, and in the two final categories of 
more defimtely diseased gall-bladders, none failed to be improved, though a fairly 
considerable proportion continued to have some complaints, generally flatulent 
dyspepsia, food selection, and constipation The cases of cholesterosis with stone 
have been included m the table to serve as a control upon cases less defimtely 
pathological 

To WHAT Extent may Improvement be Attributed to the Associated 

Appendectomy > 

Cases with only very slight pathological changes in the gall-bladder were 
improved after cholecystectomy to the number of 58 per cent In evaluating such 
shght changes it is essential to determine how far the associated appendectomy 
was responsible for the benefit As with the gall-bladder, so with the appendix, 
none is normal if importance is attached to minutiffi, but it has come to be beheved 
that It IS rare for an appendix to produce marked symptoms without the occur- 
rence of obstructive or inflammatory attacks which leave behind very deflmte 
evidence in the form of well-marked thickenmg, particularly of the submucosa 
Table V shows the distribution of the cases in which deflmte appendicitis was 
present, and also the chnical result of operative treatment upon the various categories 
of cholecystitis The first numeral in each column represents the total number of 
cases in the category, the number m brackets indicates how many of these showed 
deflmte appendicitis 


Table V — Association of Marked Chronic Appendicitis with Gall-bladder 

Lesions 


Condition following Operation 


State of Gali -bladder 



Well 

Improved 

Ummproved 

AAimmal lesion 

II (2) 

22 (5) 

21 (8) 

Cholesterosis 

14 (5) 

2 (i) 

16 (3) 

Chronic catarrhal cholecystitis 

18 (4) 

17 (5) 

14 (3) 

Chronic fibrous cholecystitis 

2 (0) 

3 (0) 

0 (0) 

Cholesterosis with stone 

6 ( 0 ) 

12 (0) 

0 (0) 


The surprising fact emerges that the proportion of diseased appendices is not 
lower but even rather higher among the ummproved cases than in those who 
derived benefit from the combined operation Therefore it seems fair to conclude 
that the appendectomy had little to do with the outcome in most cases If, how- 
ever, those cases with a favourable lesult are excluded in which a defimtely patho- 
logical appendix was removed, the figures in Table VI are obtained These must 
represent the cases m which post-operative improvement was defimtely due to 
removal of the gall-bladder Since no exclusion was made from the ‘ ummproved ’ 
column, this system of evaluation must be regarded as strmgendy cntical 

These carefullv controlled obsen'ations should enable one to determine to 
what extent cholccystius of the various types is specifically responsible for sym- 
ptoms which are likely to be reheved by cholecystectomy— in other words, one 
should now be able to )udge to what extent the vanous lesions are climcally signi- 
ficant Actually the figures show that following cholecystectom}^, either cure or 
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partial relief from symptoms resulted in 40 per cent of cases of simple cholesterosis, 
52 per cent of those in which the gall-bladder showed a ‘ mimmal lesion and 
60 per cent of those showing chrome catarrhal cholecystitis The benefit in all 
of these cases may fairly be attributed to the cholecystectomy 


Table VI — Gall-bladder Pathology and Prognosis after Deduction of Cases in which 
Benefit might be Attributed to Appendectomy, leaving 125 Stoneless and 18 Stone 

Cases — 143 Cases in all 



Total 

Well 

IMPHOITD 

Unimproved 

Post- 

operative 

Death 

Mimmal lesion 

50 

9 

r? 

21 

3 

Cholestcrosis 

27 

9 

I 

16 

I 

Chronic catarrhal cholecystitis 

44 

14 

12 

14 

4 

Chronic fibrous cholecystitis 

4 

2 

2 

0 

0 

Cholestcrosis with stone 

18 

6 

12 

0 

0 


The poor results in the cases of simple cholestcrosis are particularly striking, 
and these are worse even than in the cases with a minimal lesion The conclusion 
would seem justified that so far as the production of symptoms is concerned, 
cholestcrosis of the gall-bladder is of no significance whatever Smee only half 
of the cases with ‘ minimal lesion ’ derived benefit from the cholecystectomy, it is 
clear that this type of cholecystitis is not invariably symptom-producing The 
outlook is a little better m chronic catarrhal cholecystitis, but is still not entirely 
satisfactory The results indicate that undue sigmficance should not be attached 
to microscopic changes of this moderate degree In the cases with more advanced 
gall-bladder disease — chrome fibrous cholecystitis, and cholestcrosis with stone — 
the results were almost umformly good, and were comparable with the large mass 
of statistics of many authors mentioned earher m this paper 

It IS clear that, just as cases with well-marked symptoms aie likely to do better 
after cholecystectomy than those m whom the symptoms are vague, so removal of a 
definitely pathological gall-bladder is generally productive of a more giatifymg clinical 
result than is excision of an organ in which the microscopic appearances are equivocal 
It IS desirable, without doubt, to operate before long-standing biliary disease has 
led to advanced secondary changes m other organs, but one will often suffer 
disappointment if one concludes, from imld or atypical symptoms and from doubtful 
pathological changes, that a case is one of early cholecystitis, smted for chole- 
cystectomy In any particular case, however, the responsibility of the gall-bladder 
for symptoms seems to be not quite proportionate to its deviation from histological 
normality This is shown by the fact that a third of the cases of chrome catarrhal 
cholecystitis were ummproved, while a fifth of those with mimmal lesions were 
actually reheved of all their complaints These arguments assume that a tram of 
symptoms originally arising from a lesion in the gall-bladder will be alleviated by 
Its removal This, of course, is not necessarily the case, and, on the other hand, 
It might well be that in some cases symptoms would acmally be caused by the 
removal of the gall-bladder, especially if it had retained a proportion of its normal 
function 

The improvement in some of the cases where a immmally diseased gall- 
bladder was removed may have had nothing to do with the cholecystectomy, for 
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the symptoms may have ansen m a transient upset of some other part of the 
ahmentary tract, and so have pursued a self-hmitmg course independent of the 
treatment exhibited The majority, hovpever, cannot be explained in this way 
It must be remembered, m gall-bladder disease, that lesions of equal severity do 
not necessarily give rise to equally severe symptoms in different individuals 
Something must depend upon the nervous sensitivity of the patient Some women 
carry gall-stones to the grave with never an attack of cohc, others have many 
cohcs, apparently without gall-stones Possibly quite imnor abnormahties in the 
valvular exit from the gall-bladder may dam back the fluid content and so give 
nse to cohc, just as renal cohc and hydronephrosis may result from the presence 
of a valve at the pelvi-ureteral junction It is even possible that the disturbance 
of sensation known as bihary cohc may have its origin occasionally in other sites 
than the gall-bladder The same reservation may apply in even greater degree to 
the minor symptoms attributed to cholecystitis These hypotheses would help to 
explain both the absence of histological changes m the gaU-bladder in some cases 
with defimte bihary symptoms and the occasional persistence of pain after chole- 
cystectomy 

The Persistence of Pain after Cholecystectomy 

The Germans have devoted much attention to the nervous origin of bihary 
pam, following the lead of Westphal (1923) Principally by experiments m which 
he used the Rehfuss duodenal tube, as in the method of Lyon and Meltzer for 
non-surgical bihary drainage, this mvestigator arrived at the conclusion that there 
are three motor elements in the bihary tract, the gall-bladder musculature, the 
sphincter at the gall-bladder neck, and the sphmcter of Oddi at the lower end of 
the common duct He suggested that any upset of the co-ordinated activity of 
these motor elements nught give rise to pain, even when the gall-bladder showed 
no sign of organic disease Westphal’s ideas have not been generally accepted, 
and although his writings are attractive and his selected case records are impressive, 
there is a lack of complete statistical information As a final criticism of this work, 
it may be mentioned that Halpert’s imcroscopic preparations show conclusively 
that in many human subjects there is no defimte sphincter of Oddi More statis- 
tical anatomical work is needed upon the musculature of the bihary tract It 
would be interesting to know whether cases without a sphincter of Oddi are less 
subject to bihary cohc Various other suggestions have been made from time to 
time to account for the persistence of distressmg symptoms after cholecystectomy 
Some authors lay the responsibihty upon secondary changes in other organs 
Hepatitis, cholangitis, pancreatitis, functional and organic disturbances of stomach, 
duodenum, or colon, and hypercholesteroterma have all been indicted The 
majority of the cases in this paper might fairly be regarded as examples of early 
and shght gall-bladder disease, and so secondary changes in other organs are less 
likely to have been present than, for example, in old-standing cholelithiasis Since 
the present series is made up of stoneless cases it is unnecessary to take up the 
vexed question of rehct stone, new-formed stone, or recrudescent symptoms with- 
out stone 

In general, the suggestion of Dr Evarts Graham (1933), that, m the incom- 
pletely relieved cases, the gall-bladder was not originally responsible for all of the 
symptoms, is the most reasonable one 
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The study of the correlauon of pathological changes in the gall-bladder with 
the ultimate condition of the patient appears to ]ustify certain defimte conclusions 
regarding the value to the chmcian of microscopic examination of the gall-bladder 
m cases of cholecystitis without stone These conclusions are as follows — 

1 Histological changes in the gall-bladder are not an accurate index of the 
symptoms which have been produced by the latter In any particular case, how- 
ever, some assistance in assessing the responsibihty of a stoneless gall-bladder for 
the symptoms may be obtained if the microscopic findings are evaluated m a 
general fashion, without attributing importance to slight deviations from the accepted 
normal histological picture 

2 Since this responsibility may not extend to all the complaints, rehef follow- 
ing cholecystectomy may be only partial, but there is no way in which the patho- 
logist can predict accurately the degree of improvement to be expected 

3 Undoubtedly, severe biliary symptoms may occasionally disappear after 
cholecystectomy despite the fact that the gall-bladder departs only slightly from 
normal, but certainly the more diseased the latter is, the more hkely is the outcome 
to be happy If cure be expected regularly whenever a minor lesion is found m 
the gall-bladder, disappointment will follow more often than not 

4 No support has been found for the view that the gall-bladder should be 
removed in the earhest stages (if such they be) of disease 

5 With regard to cholesterosis of the gall-bladder, no evidence has been 
obtained that this condition pei se is liable to produce symptoms 

Cholecystography in the Present Series 

The Relation between Variations in Cholecystographic Findings and 
Pathological Changes in the Gall-bladder — The radiological test known as 
cholecystography rests upon the work of Graham and Cole (1924) From the 
two premises (i) that certain phthalems are excreted in the bile, as shown by 
Rowntree and his co-workers, and (2) that the gall-bladder concentrates the bile, 
these investigators developed the argument that if the phthalein could be made 
radio-opaque by halogenation, then the gall-bladder nught be visuahzed 

The physiological basis of cholecystography is the subject of dispute, but it 
IS clear that, whatever the basis, cholecystography enables us to visuahze a hving 
process m which the mucous membrane of the gall-bladder is intimately concerned, 
and It will undoubtedly prove valuable if we can convert the information obtained 
into terms of pathological changes in the mucosa 

Table VII represents an analysis showing the various types of cholecysto- 
graphic response encountered in the various categories of pathological lesions of 
the gall-bladder It should be understood clearly that in those cases in which 
the cholecystogram is termed ‘ deformed ’ the density of the dye shadow was 
normal, but the outline of the gall-bladder was irregular, a state of affairs attributed 
to pericholecystic adhesions 

The figures and the terms are almost self-explanatory The general result is 
that the great majority of the cases fall into the category “gall-bladder faintly 
visuahzed” The figures in the series of cases of simple cholesterosis do not 
differ markedly from those in cases histologically almost normal This fact is 
further evidence against the existence of a defimte inflammatory basis for hpoid 
infiltration of the gall-bladder In the presence of marked lesions— namely, fibrous 
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cholecystitis or stones—no case concentrated the dye satisfactorily, and those of 
chronic catarrhal cholecystitis showed a tendency to cholecystographic impairment 
intermediate m degree It is clear, therefore, that there is no type of cholecysto- 
graphic reaction quite characteristic of any particular type of pathological change, 
although, as one would expect, the more advanced the pathology, the less is the 
chance of the dye being concentrated normally 


Table F//— The Correlation of the Cholecystogram with Pathological Changes in 
THE Gall-bladder, in 181 Stoneless Cases and 20 Cases of Cholesterosis 

with Biliary Calculi 


Pathologi 

Total 

Cholscystogram 

Percentage in 
WHICH Gall- 
bladder SHOVfED 
Normal Concen- 
tration OF Dye 
( i e , ‘ nonnal ’ 

and ‘ deformed ') 

Nonna! 



No 

Shadow 

1 

Minimal lesion 

76 

9 

II 

49 

i 

7 

26 

Cholesterosis 

38 

6 

3 

25 

4 

25 

Chrome catarrhal cholecystitis 

58 

6 

2 

36 

14 

14 

Chrome fibrous cholecysntis 

9 

0 

0 

3 

6 

0 

Total of stoneless cases 

181 

1 21 

16 

113 

31 

20 

Cholesterosis with stone 

20 

■1 

0 

17 

3 

0 


Provided that cholecystography is to be regarded as a test of the function 
of the gall-bladder, these results may be used further to support an attitude 
of scepticism regarding the im- 
portance of minor histological ~ 

lesions, for if a gall-bladder 
which is so abnormal as to be 
classed as ‘ chrome catarrhal 
cholecystitis ’ may give on occa- 
sion a normal concentration of 
the dye, the sigmficance of a 
few lymphocytes in cases classed 
as ‘rmmmal lesion’ must surely 
be debatable Conversely, if we 
are to attribute sigmficance to 
microscopic appearances, then 
the present findings fail to sup- 
port statements made m the 
early period of cholecystography, 
that absence or fainmess of the 
shadow invanablv indicates a 
pathological gall-bladder 

It IS necessary to seek an 



explanation of the fact that in seven of the cases m which the gall-bladder lesion 
was mmmal (see, for example. Fig 187), no shadow was obtained by cholecysto- 
paphy, especially since the cholecystogram was an important element in the evidence 
leading to cholecystectomy 
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From the time of its introduction, it has been emphasized that the Graham- 
Cole test demands an adequately functioning liver In twenty-eight consecutive 
examples of enlarged liver due to various causes, Alexander and Bond, of St Louis, 
were unable to visualize the gall-bladder (Moore, 1933) Moore states that, 
“ Whether or not intensive disease of the gall-bladder is essential for the ablauon 
of Its concentrating function is not known, and on the other hand it is unknown 
whether loss of concentrating function is precedent or contributory to a chain of 
pathological changes which might eventuate in infection or stone formauon” 
Again, “It is possible that disease of the appendix or other remote part of the 
ahmentary canal might conceivably affect the gall-bladder to the point of destroying 
the concentrating function, as such lesions unquestionably affect alimentary 
secretions ” 

Another point that should be emphasized as a possible explanation of occa- 
sional non-visuahzation of relatively normal gall-bladders is the well-known fact 
that such failure of visualization may be quite temporary Accordingly, unless 
the history points fairly definitely to gall-bladder disease, failure to obtain a shadow 
should not be accepted as conclusive evidence against the gall-bladder until the 
test has been repeated ivith confirmatory result I am not aware that this is at all 
standard practice except m so far as a doubtful result after oral administrauon of 
the dye is sometimes checked by an intravenous test 

With regard to the ‘ faintly visualized ’ gall-bladders, it may be mentioned 
that Kirklin (1933) <^02s not regard these as pathological provided the gall-bladder 
shadow IS denser than that of the liver 

The conclusion to be drawn from this section of the study is that in cases of cliok- 
cystitis without stone, the cholecystogram coi responds only roughly with the histological 
findings in the gall-bladder, and occasionally the tioo sets of findings are difficult to 
reconcile This does not imply that more tmpoi tance should be attached to cither one 
or other of the methods of investigation 

The Cholecystogram as an Index of Prognosis in the Stoneless Gall- 
bladder Treated by Cholecystectomy. — In many cases of the present series in 
which the chmeal features were vague or atypical, the cholecystogram was an 
important factor in estabhshing the decision to remove the gall-bladder, and the 
correctness of these decisions may be checked by an analysis of the relation between 
the type of the cholecystographic response and the chnical result of chole- 
cystectomy {Table VIII) 


Table VIII—Tm. Relation between CHOLECYSTOGRAXt and End-result 
AFTER CHOLECYSTrCTOAiy IN Il6 CASES, ALL STONELESS 


T\pe op Choieoysto- 

GRAPHIC RbSPONSF j 

Total 

Clinical Result 

Well 



Post operative 
death 

Percentage 
trcll or improved 

Normal 

10 

1 

5 

I 

4 

0 

60 

Deformed shadow 

8 

4 

2 

2 

0 

75 

Famt shadow 

76 

22 

23 

28 : 

3 

59 

No shadow 

I 22 

6 

7 

6 1 

3 

60 

Totals 

116 

37 

33 

40 

6 

60 
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The figures show that cure or improvement followed operation in 60 per cent 
of all the cases The smaller groups are really inadequate for detailed analysis, 
but It IS seen that the probabihty of benefit from the operation was not greater 
in the cases in which no shadow was obtained than in those in which, according 
to this test, the gall-bladder was normal This is a surprising and disappointing 
result, and its negative nature must be partially exphcable as coincidence, due to 
the small number of ‘ normal cholecystogram ’ and ‘ no shadow ’ cases The only 
group which stands out is that m which the shadow, though of satisfactory density, 
was deformed , of eight such cases, six were cured or partially reheved of their 
complaints as a result of operation Deformity of the gall-bladder shadow is 
generally associated with dense pericholecystic adhesions, and the excellence of 
fae results obtained in cases of this class, as compared with others in which 
pericholecystitis is less marked, has already been pointed out 

It IS clear that much remains to be learned regarding the gaU-bladder in health 
and disease Cholecystography is a test of one of the functions of the gall-bladder, 
but the physiological factors which determine a normal reaction are not certainly 
estabhshed, and the factors which lead to a departure from the normal response 
are even less clear, and may well be mamfold Accordingly, while experience has 
proved that advanced disease of the gaU-bladder will impair or prevent the develop- 
ment of the gaU-bladder shadow, there is not yet reason to be sure that the converse 
IS equally true Diminution of intensity of the gall-bladder shadow need not 
necessarily imply that the organ is pathological, nor that it is responsible for the 
abdominal symptoms complained of by the patient, unless these are quite typically 
of biliary type Much more work remains to be done before disease of the gall- 
bladder can be recogmzed cholecystographicaUy with precision 

Impairment of the density of the cholecystogi aphic shadow is not of itself evidence 
that 1 emoval of the gall-bladder will be followed by a satisfactoiy clinical ; esidt 

GENERAL CONCLUSION 

From a detailed study of 243 cases of cholecystitis without stone and 21 cases 
of cholesterosis of the gaU-bladder accompamed by gall-stones, the foUowing con- 
clusions have been reached — 

In cases of cholecystitis without stone, cholecystectomy carries a mortahty of 
3 per cent Cure of symptoms results in 30 per cent, and improvement in 30 per 
cent In 37 per cent the end-result of operation is unsatisfactory 

Cholecystitis without stone seems to belong to a region on the borderline 
between functional and organic disease 

No single test is mfalhble, though in the individual case study of the clinical 
history, of the cholecystogram, and subsequently of the imcroscopic sections may 
each yield information pointing toward or away from the gall-bladder 

The results of cholecystectomy indicate that it is dangerous to over-emphasize 
any one of these methods of investigation, or to attribute importance to minutiae. 

To estabhsh a diagnosis of cholecystitis the history must be typical, and 
should include pain No evidence has been obtained that either flatulent dyspepsia 
or ‘ food selection ’ necessarily indicates gaU-bladder disease or is likely to be 
reheved by removal of the gaU-bladder 

Cholecystographic changes must be defimte, and mere impairment of the 
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density of the gall-bladder shadow does not invariably mean that the gall-bladder 
IS pathological While, as is well known, almost every gall-stone will be revealed 
by the use of the dye test, the same degree of precision is nor attained m the field 
of stoneless cholecystitis 

Microscopic changes are probably not significant unless they are fairly gross 
The rather surprising conclusion has been reached that cholesterosis of the gall- 
bladder is not of Itself a pathological or symptom-producing condition 

A considerable proportion of patients are unrelieved by removal of a stoneless 
gall-bladder, the therapeutic failures are due to symptoms having their ongin 
outwith the gall-bladder The appendix, however, does not seem frequently to 
be the organ responsible 

The lestiUs of siagical Ueaivient of cholecysiiiis wiihout stone are relatively 
unpi edtctable tn the individual case, even by the most modem of laboratory procedures 
Ceitainly they are not so good as in the presence of gioss organic disease, when, gener- 
ally speaking, symptoms arc clamant and relief aftei operation is dramatic 

This work was done during 1932-3, while the author held a Rockefeller 
Foundation Travelhng Fellowship in Surgerj^, and in the first place the wannest 
thanks are due to the Rockefeller Foundation for Medical Research Matenal for 
the study was obtained at Washington University Medical School, St Louis, Mo , 
and the investigation was faciUtated by the wholehearted co-operation of the stalf 
of Barnes Hospital Records were made available without restncuon, and help 
given in the tracing of cases Dr Evarts A Graham gave m addition much time 
and interest to the planmng of the investigation and to its direcaon while in tram 
Dr Sherwood Moore, of the Edward Malhncrodt Insutute of Radiology', was 
generous of his time in the discussion of radiological interpretation Miss Gertrude 
Cassell, of the Department of Surgical Pathology, prepared numerous excellent 
histological specimens Miss Dorothy Blanchard and Miss Ada Hanvey gave 
unstinted assistance m the tedious secretarial work involved m the follow-up study, 
and Miss Agnes Kelly, of Glasgow, in the final compilation 
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PANCREATIC FISTULA 

REPORT OF A CASE CURE BY PANCREATO-GASTROSTOMY * 

ROBERT M JANES, Toronto 

Pancreatic fistula: result from injuries to the pancreas, from the treatment of cysts 
of the pancreas by marsupialization, or from extensive necrosis of the gland Few 
of these fistula: persist Of thirty-three pancreatic cysts treated by marsupiahzation 
by Judd, Mattson, and Mahorner,^ none required further treatment In some the 
discharge continued for a few weeks only, in others for a few months, and in a few 
for a year The maximum period of discharge was two years Injuries are likely 
to produce a niche in the gland where it is squeezed against the anterior surface 
of the vertebra, and not an injury to the mam duct It seems probable that, as 
suggested by Kahn and Klein,^^ spontaneous closure is likely to occur unless the 
continuity of the duct of Santorini is interrupted, in which case the secretion from 
the portion of the pancreas distal to the point of injury can escape only by way of 
the fistula 

Only in those cases in winch the communicauon with the pancreas is so located 
that the greater portion of the secretion escapes by way of the fistula is digestion 
likely to be seriously interfered with In the case to be reported not more than 
one-fourth of the gland retained its connection with the intestme, yet at no time 
was there evidence of failure of pancreatic digestion It has been shown expeii- 
mentally that loss of the total supply of pancreatic juice is rapidly fatal ” When 
the loss of secretion is great the collected discharge should be fed to the patient 
When practically moribund, experimental animals may be restored to an apparently 
normal state by the giving of whole pancreatic juice by the mouth Cathala and 
Seneque® demonstrated an equally beneficial effect in man The lives of animals 
in which complete fistula: have been established can be prolonged greatly by the 
admimstration of large quantities of normal saline In the present case the adminis- 
tration of normal sahne seemed sufficient to maintain the general health owing 
presumably to the fact that enough secretion contmued to be discharged into the 
intestine 

Since pancreatic juice may be activated by contact with any tissue, a rapid 
digestion of the abdominal wall is liltely This may be controlled by the removal 
of the secretions from the fistula by way of a catheter to which a suction pump is 
attached or by inactivation of the secretion as suggested by Potter,®’ " through the 
continuous adffition to it of sufficient N/io HCl to render its reaction acid and the 
use of a dressing of lo per cent Witte’s peptone to take up any enzymes not rendered 
innocuous in the acid medium Removal of the secretion by suction proved entirely 
satisfactory in this case As much as 20 oz was collected daily , all three enzymes 


* From the Department of Surgery, University of Toronto and the Toronto General 
Hospital Read before the Academy of Medicine, Toronto, Oct 17, 1933 
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were present and active The skin about the mouth of the fistula was protected by 
a paste of bismuth m olive oil 

Since spontaneous closure of a pancreatic fistula may occur up to one year 
and even occasionally two years, it would seem that at least the former period should 
be allowed to elapse before any radical surgical measures are undertaken* Serious 
impairment of health as a lesult of the loss of pancreatic juice, and the certainty 
that the fistula constitutes the only possible escape for secretion from the portion 
of gland distal to it, would appear to be exceptions to this rule 

Two possible methods of surgical attack suggest themselves first, excision 
of the fistula along with the portion of pancreas discharging into it, and, second, 
implantation of the mouth of the fistula into an adjacent hollow viscus The 
former is much too dangerous and has been rejected m favour of the implantation, 
which is comparatively safe Implantation into the stomach, gall-bladder, duo- 
denum, and jejunum has been done, but so far as one can discover it has been done 
successfully only into the stomach Implantation into the stomach would appear 
to be preferable because of the ease with which it may be carried out and because 
the secretion when emptied into an acid medium is at once inactivated There 
does not seem to be any convincing evidence that radium treatment is of value 
Corachan,'* writing in 1928, was able to collect six cases in which implantation 
into the stomach had been done successfully, one each by Doyen (1905), Michon 
(1911), Jedlik (1921), Gutierrez (1925), Courboulis (1926), and his own m 1927 
Cathala and Seneque® reported a seventh successful case in 1930 The following 
appears to be the eighth successful case to be reported 

History — Mrs E M , aged 54 years, was admitted to the hospital on May 20, 
1932 Four years previously she had had an attack of severe upper abdominal 
pain which confined her to bed for three weeks The stools were light-coloured 
and the urine dark, but she had not been jaundiced During the following years 
she had remained well apart from some indigesDon Two weeks before admission 
she was wakened at night with terrific pain in the epigastrium , frequent vomiting 
occurred A physician was called who admimstered hypodermics During the 
next three days a continuous pain remained, with periods of increased severity 
The physician called twice daily to reheve the pain by hypodermics She continued 
to vomit dark brown material During the following ten days the pain persisted 
but was less severe , she developed a fever 

On Admission — When admitted to hospital the patient was fairly comfort- 
able The temperature was 103°, the pulse too, blood-pressure 104/62, and the 
white bbod-cells 21,000 The specific gravity of the urine was 1013, it was acid, 
and contained no albumin and ro sugar 

On Examination — The abdomen was moderately rounded There uas 
some general rigidity of the upper abdomen with tenderness in the right hypo- 
chondrium, uhere an indefimte mass which was regarded as a distended gall- 
bladder could be felt A diagnosis of cholecystitis and cholehthiasis with possible 
pancreatitis was made During the following week there appeared to be some 
improvement 

On May 29 at 7 p m she expenenced severe epigastric pain and vomited 
about four ounces of coffee-ground material Exammation at this time revealed a 
rounded, rather sharply delimited mass about the size of a grape-fruit which filled 

%0L xMi— NO 86 20 
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the whole epigastrium The vomiting of coffee-ground material continued, and by 
8 pm the blood-pressure was 80/35 and a little later 70/35, the pulse-rate 
increased to 150 per minute Her condition slowly improved, and when seen by 
me at 5 p m the following day it was not alarming The previously described 
mass was easily palpated and its position between the liver and stomach, pushing 
the latter downward and to the left, was confirmed by a small barium meal (Fig 
188) The diagnosis of acute pancreatic necrosis with haimorrhage seemed obvious 



Fig 188 —Stomach displaced do\'.mN'ird and to the left by mass rising abo\c the lesser cur\aiure, 
and filling defect in the stomach produced by the enlarged p nercas 


First Operation — The abdomen was opened at 8 p m under spinal anaes- 
thesia There was extensive fat necrosis , a mass the size of a grape-fruit bulged 
forward from behind the lesser omentum The head and tail of the pancreas were 
both greatly enlarged and stony hard The gall-bladder contamed three rather 
large stones , the cystic duct contained no stone , the common duct was small 
and contained no stone The lesser omentum and posterior peritoneum were 
incised and about 10 oz of blood-clot were evacuated, then a greyish mass of 
pancreas 4 by i J by i in It was now evident that the middle third of the pancreas 
had been removed as a slough A 4 -in tube containing a gauze wick was intro- 
duced into the lesser sac, the gall-bladder emptied and drained, and the abdomen 
closed 

The following day the patient was remarkably well There was a free discharge 
of bile from the gall-bladder, and opalescent fluid in large quantities, at first blood- 
stained, escaped from the lesser sac On June 4, because the skin of the abdomen 
was becoming excoriated, a suction pump was attached 

Drainage from the pancreatic fistula reached a maximum of 20 oz daily It 
contained no bile until the gall-bladder drain was removed on June 22, following 
which the discharge was bile-stained The fluid collected gradually decreased in 
amount up to July 22, at which time all tubes were removed and the suction was 
discontinued The patient was allowed home on Aug ii A fistula the size of 
a 10 F catheter persisted from which a little limpid fluid escaped 
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Re-admission — On Sept ii she was re-admitted with the history that on 
three occasions since discharge the drainage had ceased and she had coincidently 
developed pain in the epigastrium and vomiting, rehef was obtained by re- 
opening the fistula During the next two months this occurrence was repeated 
many times By Dec 12 a mass the size of an orange had formed in the 
epigastrium She was allowed home agam On Jan 16, 1933, she was re- 
admitted with a history of having been fairly well since last seen The fistula 
had closed, but the mass m the epigastrium was now two-thirds the size 
of an association football {Ftg 189) A little bile-stamed mucus was escaping 
from the gall-bladder 



/ 


Fio 189 — Disphcement of stomach produced by p-increatic cyst 


Second Operation — On Jan 27, under spinal antesthesia, the pancreatic 
cyst was exposed, opened, and 1200 c c of slightly yellowish fluid were evacuated 
from It The cyst wall was thin and blmsh in colour Two ounces of pure 
formalin were introduced and allowed to remain in contact with the limng of the 
cjst for five minutes The cyst was marsupialized 

During the next few weeks there was a discharge of grumous material with 
sloughs of cyst lining The fluid became increasingly clear, and by March 16 
12 oz of clear fluid were being discharged daily, which, despite the fact that it was 
active m pancreatic ferments, showed no tendency to digest the skin This was 
due, presumably, to the fact that it was escapmg along a dense fibrous channel 
which did not activate the enzymes On April 12 lipiodol was injected into the 
fistula and a clear outhne of the tail of the pancreas obtained {Fig 190) There was 
transient abdominal pain following this 

Third Operation — On April 18 the patient was again operated upon under 
spinal anaisthesia It proved easy to dissect the fibrous fistulous tract as far as its 
origin from the pancreas It was implanted into an adjacent area on the posterior 
wall of the stomach In order to rid the paticrt of a small biliary fistula 
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the gall-bladder was removed A |-in rubber drainage tube was placed above 
the stomach to the site of implantation and the abdomen closed 

The post-operative course was uneventful The dram was removed at the 
end of forty-eight hours and the wound healed by primary union The patient 
was discharged from hospital at the end of three weeks and has remained well She 


has no indigestion and no abdominal 
stomach now demonstrates no deform- 
ity or other evidence of the presence 
of the pancreato-gastrosiomy {Ftg 191) 



discomfort Barium examination of the 



Fig 191 — Barium meal demonstrates no deformits 
of the stomach or other evidence of the presence of the 
pancreaio gastrostoms 
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TORSION OF THE GALL-BLADDER 

By a RENDLE SHORT 

PROFESSOR OF SURGERY, UNIVERSITY OF BRISTOL 

AND R GORDON PAUL 

SENIOR RESIDENT OITICER, BRISTOL ROYAL INFIRMARY 

Although torsion of the gall-bladder is reputed to be a rare condition, it ought 
not to be left out of mind by the surgeon We have had three cases under our 
care within the past four years, so it seems probable, as with other so-called ‘ rare ’ 
conditions, that a good many cases go unreported Four surgeons have reported 
two each, and one (Henschen, of St Gall) has seen three 

We believe that it should often be possible to make a diagnosis before opera- 
tion, and if this is done it will probably open the way to save the patient’s life by 
timely surgery 

Although nine cases have been described by British surgeons in addition to 
our own, there does not appear to be any detailed account of this disease in 
Fnghsh literature, and widely read text-books of surgery which we have con- 
sulted make httle or no reference to it 


HISTORY 

The first case on record was pubhshed by A V Wendel m America in 1898, 
and IS, with one exception, the youngest patient reported , also it is the only one 
in which the gall-bladder perforated Ten years later, three cases were described 
from Germany The best descriptions of acute torsion of the gall-bladder are 
those of A M Shipley (American), P Costantini (Italian), and P Brocq (French) 
A table of the recorded cases is given on pp 302-4 

Cases have also been described by the following observers, but we have not 
been able to consult the accounts, as the literature was not accessible to us — 


Henschen, 1915 (three cases) 
Daux, 1924 (girl of ii) 
Lutaud, 1924 

Ceccarelli, 1926 (two cases) 


Daraignez, 1926 
Ramshorst, 1926 

Romani, 1928 (this patient had appen- 
dicitis as well) 

Meeker and Liserby, 1932 


In 1925 A Fischer, of Budapest, described two cases of recurrent and incom- 
plete torsion of the gall-bladder, both in women, aged 44 and 29 respective!} 
Both complained of repeated attacks of pain in the right hypochondnum, without 
jaundice, and both suffered from general visceroptosis They were operated on 
in a quiescent interval and did well In both cases stones were present, and the 
torsion was through 90° In one case the gall-bladder was removed, and in the 
other It was anchored by sutures Fischer quotes another case reported b} 
Seefisch, who also operated and anchored the gall-bladder b} suturing 
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In addition to the above, two cases were described by H Knikenberg in 1903, 
m which kmkmg of the gall-bladder gave rise to attacks of colic , it was found to 
be long and acutely flexed on itself It was fixed m better position, and both 
patients, young women, were cured We have not reckoned these as torsion cases 

CASE REPORTS 

Case I (A R S ) — Mr W , aged 69, seen at the Bristol Royal Infirmary on June 17, 
1929, complaimng of pains in the chest Four days previously the patient got up to go to 
work and had a pain, but managed to carry on The next day he went to Dr Morgan, who 
sent him up to the Out-patient Department, and he was admitted Pams were continuous, 
lasting through the night, and prevented him sleeping No vomiting The upper abdomen 
was rigid and tender IPulse and temperature were normal The climcal diagnosis was 
caranoma of the stomach, or leaking gastric ulcer Palpation of the abdomen under an 
ansesthetic revealed a lump in the hver region, which was thought to be a secondary growth 





Fig 192 —Case 1 The condition of the gall-bladder found at operation 

in the liver A small incision was made, and as it did not feel like a growth, the incision 
was prolonged, and revealed a large black lump attached to the liver which was found to be 
the gall-bladder It was twisted on its pedicle, and was removed quite easily Further 
explorauon of the abdomen revealed a right hydronephrosis due to stone, which was left 
alone, as the patient was not in a good condition The abdomen was closed through and 
through with silkworm gut The gall-bladder was black, the wall greatly thickened, but not 
quite gangrenous There were no stones The rotation was anti-clockwise The patient 
has been very well since fMaich, 1934) The condition is shown in Fig 192 
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Case 2 (A R S ) — Mrs M , aged 8 i, seen in consultation with Dr Fells on Oct 12 
1933 The patient had had jaundice some weeks previously, followed by pain She was 
seized at 9 a m on the day of examination with violent cohckv pain in the centre of the 
abdomen, some diarrhoea, and persistent vomiting Pulse and temperature were not afFeaed 
The face was sallow, but there was no true jaundice On examination of the abdomen a 
swelling about 4 in long, having the general characters of an enlarged gall-bladder, was felt 
projecting below the ribs in the right hypochondrium downwards and slightly inwards It 
was freely movable The abdomen was not distended There was slight rigidity and 
tenderness over the tumour Rectal examination was negative A tentative diagnosis was 
made of probable empyema of the gall-bladder, or possibly intussusception, and an immediate 
operation was advised 

By the time the patient had been removed to a nursing home the pain had gone, and 
the swelling had practically disappeared She wanted to be let off the operation, but we 
advised her that it would be better to go on with it Under the anaisthctic no tumour could 
be felt, and once again the question arose of abandoning the operation, but fortunately it 
was decided to open the abdomen We then found a large gall-bladder, dusky red in colour, 
and the wall much thickened It was twisted on its pedicle, but had probably partly untwisted 
The swelling was soft in consistency There was a little free fluid in the abdomen The 
gall-bladder was removed with surprising case After removal, it was opened, the wall was 
half an inch thick, the mucous membrane black It contained one stone, the size of a 
pigeon’s egg The patient was not in the least upset by the operation and made a very 
quick and easy recovery 

Case 3 (R G P ) — Mrs MM, aged 82, w as admitted to the Bristol Royal Infirmary 
on March 25, 1933 It was quite impossible to obtain a lucid history from the patient as 
she was rather senile and almost completely deaf The relatives, however, stated that the 
woman had complained of sudden severe epigastric pain that morning, accompanied by 
vomiting The pain had been practically continuous, and the \omiting had recurred several 
times There had been no movement of the bowels that day No previous history of 
abdominal trouble was elicited 

The temperature was 100°, pulse 120 and irregular on admission The pauent was 
markedly shocked and the general condition bad The abdomen was somewhat distended, 
and the right hypochondrium and iliac fossa rigid Tenderness, which was present all over 
the right side, was most marked in the iliac fossa No swelling was palpable owing to the 
muscular resistance, and there was no jaundice Rectal examination was negative 

In spite of the patient’s age, the diagnosis of acute perforative appendicius was made, 
and the abdomen opened through a small incision in the iliac fossa On incising the peri- 
toneum a quantity of dark blood-stained fluid escaped, and the appendix was found to be 
normal On exploring the right side of the abdomen with the fingers, a swollen tightly 
distended gall-bladder was found, which further examination revealed to be gangrenous 
Rather than extend the incision, a second opening was made through the rectus below the 
right costal margin, and the gall-bladder, twisted on its pedicle through an angle of 180° m 
an anti-clockwise direction, was found and easily removed In colour it w'as a deep purple- 
black, with an engorged wall J in thick In addition to a little fluid, it contained a single 
cholesterol stone about the size of a marble The abdomen was closed in the usual way 
and the patient made an uninterrupted recovery 

MECHANISM OF TORSION 

In many recorded cases of torsion of the gall-bladder, the surgeon noted the 
presence of a mesentery According to Brewer this is to be found in the anatomy 
department in 5 cases out of too, and Ssulow confirms by reporting it 6 times in 
145 cases Our surgical experience would lead us to the opinion that it is nothing 
like so frequent as this, and text-books of anatomy, such as Poirier and Charpy, 
state that it is rare Jacquement, quoted by Shipley, found it twice in zoo cases 
It IS probably a matter of nomenclature , obviously a part of the gall-bladder would 
be united to the liver by the mesentery far more often than the whole gall-bladder 
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DIAGNOSIS 

We believe that m those cases, the majority, in which a tumour having the 
general characters of an enlarged gall-bladder can be felt, a diagnosis can and 
should be made before operation, to the patient’s very great advantage The 
acute pain and vomiting, without jaundice, in an elderly female, and the appear- 
ance, within a few hours of the onset, of the greatly enlarged and palpable gall- 
bladder, are highly suggestive If, as m one of our cases, and a few others (Brocq, 
Zum Busch), the tumoiii comes and goes, it can scarcely be anything else Krabbel 
made a correct pre-operative diagnosis m his second case We regret that we did 
not do so m ours Kettner also correctly diagnosed his case before operation 
The usual pre-operative diagnoses have been cholecystitis, hydrops or empyema 
of the gall-bladder (ii cases), intestinal obstruction (5 cases), appendicitis (7 cases), 
cancer of the colon or stomach (2 cases), perforated gastric ulcer (2 cases), tivisted 
ovarian cyst (i case), hydronephrosis (i case) 

TREATMENT 

It is important not to delay operation m these cases on the supposition that 
It is a cholecystitis which will clear up As the table shows, patients operated on 
after forty-eight hours often died, whilst all those treated early recovered Surgeon 
after surgeon comments on the surprising case with which the gall-bladder has 
been lemoved, the parts being so freely mobile For this reason cholecjstectomy 
is likely to lead to recovery even in patients of great age Several, including two 
of ours, did very well though over eighty In one case, Sutter’s, the mobility of 
the parts led to the surgeon’s undoing, for the ligature included the hepatic and 
common bile-ducts, and the patient died of obstructive jaundice 

Of the 39 cases operated on m which the result is stated, 34 lived and 5 died 
(operation on the third day m three, fifth and sixth one each) No doubt the true 
mortality is higher , fatal cases are apt to go unreported 

SUMMARY 

1 Three cases of acute torsion of the gall-bladder are described, and a biief 
report is given of fifty others from the literature 

2 A pre-operative diagnosis could often be made, the grounds being the 
occurrence of acute pain and vomiting, especially m an elderly female, with a 
palpable tumour having the general characteristics of an enlarged gall-bladder, 
which comes up within a few hours, and may appear and disappear In some 
cases, however, the swelling is masked by rigidity and tenderness 

3 Early cholecystectomy usually saves the patient, even m octogenarians 
The operation is a very easy one m these cases 

4 Cases of recurrent partial torsion are on record, but are less frequently seen 
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ONE-STAGE LOBECTOMY FOR BRONCHIECTASIS* 

AN ACCOUNT OF FORTY-EIGHT CASES 

By a TUDOR EDWARDS 

SURGEON, WESTMtNSTER AND IIROMPTOV HOSPITALS, LONDON 

AND C PRICE THOMAS 

ASSISTANT SURGEON, MTSTMINSTTR AND IIROMPTON H0SP1T\L':, LONDON 

All writers on pulmonary disease arc agreed that bronchiectasis is a pathological 
condition of which the progress is only delayed by intermittent palhative measures 
As is stated by Powell and Hartley, “ Bronchiectasis, owing to its anatomical 
characters, is not a disease from which we may expect recovery At the best, all 
that we may hope for is that by preventing decomposition of the sputum, we may 
be able to arrest its further progress In nearly all cases, m spite of treatment, 
the disease gradually advances, although its duration vanes much in different 
individuals, in some cases being exceedingly chronic, m others running a com- 
paratively acute course ” It is for this reason that attempts have been made by 
operative measures to arrest or to eradicate the disease Necessarily, operauons 
upon individuals who have been for some considerable period sub)ected to the 
results of chronic infective processes assume a seventy which would not be so 
marked a feature in a relatively healthy individual 

PATHOLOGY AND SYMPTOMATOLOGY OF BRONCHIECTASIS 

It IS not our intention here to discuss otherwise than very broadly the etiolog)' 
and pathology of bronchiectasis, for its causation is still a matter of some doubt 
and the rate of its progress varies considerably in different individuals Unques- 
tionably there is a condition of primary bronchiectasis — i e , a dilatation of the 
bronchi unassociated with infection or any other gross pathological lesion in the 
lung This has been described as congenital, and arises primanly in the lower 
lobe, more particularly in that of the left side Whether this type invariably 
becomes secondarily infected and gives rise to symptoms is debatable, but that 
a certain proportion of these cases do so is unquestionable 

Secondary bronchiectasis may arise as a sequel to infective processes, such 
as bronchitis, lung abscess, tuberculosis, etc , and to condmons causing inter- 
mittent or more permanent obstruction of a greater or lesser portion of the bronchial 
tree, such as asthma, foreign body, or new growth, innocent or malignant Bron- 
chiectasis also arises secondary to lung abscesses and empyemata, especially those 
m which fibrosis extends into the lung 

The addition of an infective process in either the primai} or secondary 
varieties leads to more rapid progress of the disease and results in further weaken- 
in(^ and disorganization of the structures composing the walls of the bronchi This 


* Submitted for publication on Mav 19, 1934 
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may result m considerable deposit of fibrous tissue m the bronchial walls when 
the infection is subacute or chrome, whereas, m the more acute types the spread 
may occur into the adjacent lung, causing abscess formation or even gangrene 
Further, in chrome cases, persistent presence of infective secretions in the bronchial 
tubes is liable to initiate repeated attacks of broncho-pneumoma and often results 
in the spread of the disease to adjacent portions of the same lung or the base of the 
opposite lung 

Ulceration of the mucous membrane of the bronchi or the excessive formation 
of granulation tissue may cause hsemoptysiS, which is commonly of the inter- 
mittent type, but sometimes results m rapid death from a large haemorrhage 

Symptoms and signs are so well recogmzed as not to merit description here 

TREATMENT 

As an indication of the proportion of patients with umiateral or unilobar 
bronchiectasis Je\-Blake, analysing the autopsy findings in 105 patients, has shown 
that the disease was stiU unilateral in 61 and confined to one lobe in 34 patients 
This shows the high proportion of patients, subjects of this disease, who could, 
from the localization of the disease, have been candidates for some form of surgical 
procedure The immediate cause of death was bronchopneumoma and exhaustion 
m 76 patients, haemoptysis in 5, and cerebral or cerebellar abscess in 15 The high 
proportion of biain abscesses is sigmficant, particularly as operative procedures 
have so often in the past been held responsible for this fatal comphcation, and in 
view of the fact that none of these patients had been submitted to any surgical 
procedure 

A veiy brief resume of the methods of treatment which have been adopted 
at various times will give some indication of the value of these different measures 

NON-OPERATIVE PROCEDURES 

1 Drugs. — Simple medical treatment consists of rest and the use of certain 
drugs intravenously, by inhalation, or by mouth These consist of arsemcal com- 
pounds, given by intravenous or intramuscular injection, for their specific effect on 
spirochetes, which are not rarely found in the sputum in this disease , lipiodol, which 
IS generally given into the bronchi by intratracheal instillation, and such other 
drugs as emetine and creosote given by mouth It is very doubtful if the effect 
of any of these is more than tempoiary, and no claim has ever been substantiated 
as to their permanent curative value 

2 Postural Drainage. — Temporary unprovement always results from such 
measures as postural drainage, in which the patient is placed m such a position, 
found after trial, as will most easily empty the secretions in the bronchi The 
position IS taken up mormng and evemng and in many cases will enhance the 
patient’s comfort during the intervemng periods 

3 Bronchoscopic Aspiration — This also is of considerable temporary value, 
often improving the general condition of the patient to a marked degree The 
value of instillations of antiseptics through the bronchoscope is doubtful In the 
presence of a foreign body or of stenosis, the value of bronchoscopy is unquestion- 
able It must be remembered, however, that removal of a foreign body which 
has been in situ m a bronchus for a considerable period and has caused gross 
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dilatation of the tubes m the obstructed portion of the lung will not necessarily lead 
to recovery In other cases bronchoscopy can only be regarded as a more efficient 
form of drainage than that of posture, and any fresh infection will tend to light 
up the process in the involved area of the lung again Radiological examination 
after lipiodol in)ection, following a course of bronchoscopy, in nearly all except 
very early cases shows no diminution m the dilatauon 

OPERATIVE PROCEDURES 

Operative measures may be divided into two groups (i) Collapse methods , 
and (2) Radical extirpation of the diseased tissues 

I Collapse Methods 

All collapse measures have certain disadvantages due to the fact that the 
diseased tissue still remains, but it is possible that the activity of the infection may 
be kept in check m many cases by the approximation of the bronchial walls and 
the avoidance thereby of stagnation, while the compression is maintamed 

Artificial Pneumothorax is the most simple method of general compression 
of the lung, and has been used freely in the treatment of bronchiectasis In early 
cases, and especially where the bronchial walls arc relatively soft, it may prove of 
considerable value, but it is unlikely, even when pleural adhesions do not prevent 
the establishment of pneumothorax, that it could collapse the thickened, rigid, 
dilated bronchi found in the well-established disease in fact, the mediastmum 
IS much more likely to be displaced than the bronchi collapsed if the pressure of 
the air within the pleura is increased 

In cases m which, as a result of artificial pneumothorax, the sputum has almost 
disappeared, when the pneumothorax is discontinued it is not uncommon to see 
the expectoration increasing again part passu with the expansion of the lung 
Further, prolonged maintenance of an artificial pneumothorax is often impossible 
owing to the development of a pleural effusion or to the pneumothorax cavity 
contracting in spite of regular refills with air 

Oleothorax, or the replacement of the air by sterile oil, is claimed by some 
authorities to overcome some of these objections, but the proportion of patients 
in which permanent improvement can be expected by this method is small, and 
the oil has the added disadvantage of causing dense pleural thickening, which may 
prevent any subsequent radical operation, or, at the least, the post-operative expan- 
sion of the remaining lobe 

Phrenicectomy has been extensively used for bronchiectasis, with varying 
results There is no doubt that in early bronchiectasis — for example, that type 
secondary to basal pulmonary abscess — ^all symptoms can be made to disappear 
permanently In other cases no change is to be noted, and occasionally the 
operation may result in angulation of the bronchi and cause interference with the 
drainage Examination of the diaphragmatic movement under the X-ray screen 
in cases of bronchiectasis almost invariably shows limited mobility due to spasm 
induced by irritation of the infected neighbouring lobe This may be the cause 
of poor evacuation of secretions from the lower bronchial tubes , in many cases 
diaphragmatic paralysis will dimmish dyspnoea due to this cause and will allow 
the ummpeded contraction of the power&l abdominal muscles during cough to 
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result m more complete evacuation of the contents of the dilated basal tubes 
Thus dyspnoea on exertion may be less evident, sputum and fcetor be dimimshed, 
and definite improvement follow 

Thoracoplasty has been widely used for bronchiectasis, and the results appear 
to be variable It is unhkely that the lelatively restncted thoracoplasty used by 
Sauerbruch for tuberculosis could produce sufficient collapse to free patients of 
S5miptoms Hedblom and others have advocated wide removal of the ribs almost 
to the extent of complete decostahzation by multiple-stage operations By this 
more radical procedure he claims a fair proportion of success, but, as is mentioned 
earher, the results cannot be expected to be so satisfactory as those following 
removal of the diseased area However, in cases of almost complete umlateral 
bronchiectasis thoracoplasty is still the operation of choice and gives a defimte 
probabihty of considerable amehoration Its value where the disease is locahzed 
IS problematical Thoracoplasty should invariably be performed in two or more 
stages, proceeded by a phremcectomy 

Pre-operative treatment should be earned out in the same way as for lobectomy 

2 Radical Operations 

Cautery Pneumectomy was ongmally devised by Graham with the idea of 
removal of the diseased portion of the lung by repeated cauterizations The value 
of the operation appears to be largely due to the production of efficient drainage 
in suppurative conditions of the lung In defimte cases of bronchiectasis unassoci- 
ated with the formation of large cavities, we have not found this operation satis- 
factory Its author now advises its use in bronchiectasis associated with multiple 
lung abscesses and in chronic lung abscess with secondary bronchiectasis In 
those cases secondary to foreign-body inhalations, especially if associated with 
bronchopleural fistula or empyema, and who are suffering from the effects of pro- 
longed sepsis, the pulmonary drainage produced by cauterization may tide them 
over a critical period Summing up the value of cautery pneumectomy, Graham 
now states that “ the operation can be recommended to those suffering from 
umlateral bronchiectasis who have not responded well to the simpler forms of 
therapy, for whom thoracoplasty is either not mdicated for vanous reasons or has 
failed to reheve the s5miptoms and upon whom the performance of a lobectomy, 
although desirable, is unwise or techmcally impossible ” 

One-stage Lobectomy is dealt with fully below 


ONE-STAGE LOBECTOMY FOR BRONCHIECTASIS 

Removal of a lobe of lung the site of bronchiectasis has been the ideal aim 
of surgical treatment for many years, and it is surprising to find in how large a 
proportion of patients the disease may be relatively advanced in a smgle lobe with- 
out gross disease in other parts of the lung When the disease is confined withm 
these hmits the removal of the infected area should cure the patient if he survives 
operation and his immediate post-operative period 

Fear of widespread infection of the pleura and a mobile mediastinum have 
deterred the majority of thoracic surgeons from attempting one-stage lobectomy 
As a result operations with two or more stages were performed, the earher stages 
VOL xxn — NO 86 21 
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with the object of closing off the upper part of the chest by adhesions and causing 
thickening of the pleura m the neighbourhood of the mediastinum The largest 
series m this group was published by Lihcnthal, with forty-two cases and a 
mortahty of 643 per cent Alexander, using a different tcchmque, has much 
improved the results, with a mortahty of 16 6 per cent in his first twelve cases, 
but this operation entails removal of several ribs, with a subsequent deformity 
of the chest 

The one-stage method was first tried out m a short senes of eight cases by 
Brunn, and later slightly modified by Shenstone Most one-stage lobectomies have 
been performed on these same principles 

DIAGNOSIS AND INDICATIONS 

It IS essential to ensure that the disease is localized to one lobe or to the 
middle and lower lobes on the right side This can be definitely determined by 
radiological examination following lipiodol intratrachcally, but this examination 
should be earned out not only antcro-postcnorly but laterally, and if necessary 
obhquely as well, and of course both lungs should be examined In one case m 
this series when this was impossible owing to preliminary treatment by pneumo- 
thorax, the disease has been shown subsequently to involve the lower portion of 
the upper lobe 

It does not appear generally justifiable to advise lobectomy where definite 
disease can be demonstrated in the opposite lung, as there is not only a greater 
post-operative risk but there is a great probability of the disease extending In 
umlobar bronchiectasis there appear to be two mam groups m which to advise 
operation (i) Patients who expectorate definite quantmes of pus daily, especi- 
ally when It is offensive in odour , and (2) Patients who have repeated haimoptyses 
with or without offensive sputum The latter group are more favourable as 
infecuon is usually less intense Those in whom bronchiectasis is secondary to 
neglected pulmonary abscess are also suitable, but when empyema, whether pnmary 
or secondary, has occurred, the operation may offer considerable technical difficulty 
from firm pleural adhesions 

Repeated examination of the sputum should be carried out to ebminate the 
presence of tubercle bacilli 

It IS probable that lobectomy will be recognized in the near future as the ideal 
treatment for the thick-walled chronic lung abscess, especially those associated with 
localized bronchiectasis 


PRE-OPERATIVE TREATMENT 

The preparation of the patient is of very considerable importance, and steps 
should be taken to raise the local and general resistance to the greatest possible 
degree, this is attained by the following measures 

I Postural Drainage — ^The regular adoption of postural drainage unques- 
tionably improves the condition of the patient by diminishing the quantity of the 
sputum and, by the improved drainage, the virulence of the orgamsms m the puru- 
lent discharge A similar result can be obtained by placing the patient regularly in 
a creosote chamber, which induces deep coughing These methods may be 
combined 
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2 Preliminary Bronchoscopy — ^Aspiration via the bronchoscope is certainly 
more effective than postural drainage, but, although a minor procedure, is not so 
well tolerated as a pre-operative measure 

3 Vaccine Therapy — In the great ma)ority of these cases a vaccine has 
been prepared from the sputum and each patient has been given three increasmg 
doses at weekly intervals before operation The value of this measure is difficult 
to assess, but it is possible that it raises the patient’s resistance and may help 
thereby to hmit the effect of aspiration into the other lobes and to increase pleural 
resistance 

4 Nose and Mouth Examination — Complete examination of the upper 
air-passages, including sinuses and teeth, is essential, and any obvious focus of 
infection should be eradicated by suitable treatment 

5 Artificial Pneumothorax — In all cases where extensive pleural adhesions 
do not prevent its accomphshment, artificial pneumothorax is induced one week 
before operation This is done for two purposes (a) There is much less pulmon- 
ary movement when the pleura is opened and therefore less upset to the patient 
and ansesthetist , and (b) It tends to prevent accumulation of secretions in the 
affected lobe up to the time of operation (If pneumothorax is produced only a 
few days before the major procedure, it neither prevents rapid expansion of the 
remaimng portion of lung nor does it cause pleural thickemng ) 

6 Phremc Nerve Operations — ^No procedure is carried out on the phremc 
nerve either before or at operation Although temporary paralysis of the diaphragm 
done as a preliminary may make the operation techmcally easier, the movements 
of the diaphragm are of considerable importance in aiding expansion of the remain- 
ing lobe in the post-operative penod, and its paralysis can conceivably delay this 
to a defimte degree Moreover, crushmg at the time of operation may open up 
a passage for orgamsms through the mediastinal pleura In cases in which the 
remaimng upper lobe is firmly attached by adhesions, a late phremc evulsion will 
assist in closing a residual basal empyema, and is reserved, for this purpose, to 
those cases requiring it 

7 General Preparation — This consists of the admimstration of glucose by 
mouth for several days and, in addition, per rectum for the day preceeding 
operation Furthermore, it is a wise precaution to group the patient’s blood m 
preparation for a possible transfusion 

ANiESTHESIA 
(By Dr IVAN W MAGILL) 

Certain points require special consideration in lobectomy 

1 Preliminary Medication — This should be sufficient to ensure the com- 
fort of the patient and facihtate induction without incurring respiratory depression 
m the post-operative period The most satisfactory combination is a smtable 
dose of omnopon (up to | gr) and scopolamine (up to tstt gr) adimmstered 
forty minutes before operation, followed by a minimum basal hypnotic dose of a 
quick-acting barbiturate, such as nembutal or evipan The barbiturate is given 
intravenously just before induction 

2 The Anaesthetic — Rapidity of elimination and absence of toxic effects 
make mtrous oxide and oxygen the anaesthesia of choice Should any supplementary 
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agent be required, chloroform alone is permissible, owing to the use of diathermy 
For the same reason, ether, ethylene, or other inflammable agents arc contra-indicated 
3 Method of Administration — Any efficient gas-o\ygcn machine can he 
used A water manometer on the apparatus is an advantage, as it is more sensitive 
than the mercurial or mechanical type of pressure gauge The anmsthetic can be 
administered throughout with a close-fitting facepiece, but this procedure involves 
certain risks (a) The patient lies on the sound side and, in this position, unless 
constant posiPve pressure is maintained, secretions may be dislodged into the 
trachea and thence into the sound lung during manipulation of the affected lobe, 
(b) Unless an undesirable depth of anmsthcsia is maintained, reflex closure of the 
glottis may occur during traction on the pulmonary root Both these risks can 
be eliminated by intubation anaesthesia combined with partial occlusion of the 
bronchus on the affected side by means of a coude gum-clastic catheter 

For intubation, rubber tubes arc used, the calibre being sufficient to permit 
to-and-fro breathing through the lumen When no contra-indication exists, the 
rubber tube is passed through the nose owing to the case with which this manoeuvre 
can be carried out in the majonty of cases Anaisthcsia being established, the 
coude catheter is passed through the glottis with the aid of a laryngoscope and 
stilette To ensure entry into the bronchus, the tip of the catheter is kept in close 
contact with the lateral wall of the trachea by means of the stilette When prac- 
ticable, this form of anaesthesia provides the safest operating conditions (a) On 
opening the pleural cavity, when the lung is free it can be seen to be deflated, 
and IS therefore more easy to handle , (b) Secretions can be removed through the 
catheter by suction, as often as necessary , (c) Conunuous positive pressure is not 
essential, and on this account there is less impediment to the right side of the 
heait 


OPERATIVE TECHNIQUE 

Incision — A curved incision is made overlying the seventh interspace and 
curving upwards posteriorly The muscular layers are divided similarly to the 
mid-axillary line When the ribs are exposed an incision is made in the intercostal 
space, a small Tuffier retractor inserted, and the incision widened Posteriorly, 
the seventh rib is divided subpenostcally behind the angle, and a segment of nb 
4 in removed (The removal of this small portion, rather than division only, 
definitely limits post-operative pain ) The intercostal vessels are then ligatured in 
two places, and the incision carried backwards between the ligatures and forwar 
to the mid-axiIlary line 

It is essential, in view of the highly infective nature of the contents of these 
infected lobes, to pay particular attention to the protection of the muscular chest 
wall In addition, therefore, to the apphcation of tetra cloths to the skin as soon 
as the pleural cavity is exposed, the whole of the opening is lined with gauze 
saturated with i-iooo flavine, which is retained in position for the remainder o 
the operation Wide retraction is now carried out 

In a large proportion of cases adhesions are present, most commonly over 
the diaphragm, but m many cases posteriorly and between the lobes In some 
cases adhesions are generalized, and in many cases very dense (In two cases 
attachments of the lobe to the lower posterior part of the chest were so dense an 
vascular that it was necessary to secure the hilum before they were cut) 
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When the adventitions adhesions are all freed, the lobe is lifted upwards and 
the pulmonary hgament is exposed In almost every case this will be found to 
contain vessels of appreciable size, and it should therefore be divided between 
forceps Ligatures are then apphed and the lobe is free and ready for control of 
the pedicle Occasionally the normal interlobar space may be absent or partially 
defined, and in these cases it is necessary to divide the bridge of lung tissue, the 
raw area on the remaimng lobe being sutured later 

Removal of the Lobe. — Before apphcation of the lobectomy tourmquet 
{Fig 193) It IS essential to pack off the pleura carefully to avoid soihng when the 



lobe IS removed This is carried out by the insertion of long 
stnps of gauze saturated with i-iooo flavine, lifting the lobe 
to be removed by holding forceps while this is accomphshed A strip of gauze 
that has been wrung out in 10 per cent cocaine is now wrapped around the 
hilum of the affected lobe for a short time to anaesthetize nerve-endings there 
and prevent reflex effects The loop of the tourmquet is dropped o\er the 



Fig 194 — Placing of tourniquet around lobe, to be followed by packing off remainder of chest 

lobe and adjusted accurately to the hilum {Ftg 194 ) The tension on the silk 
can be accurately determined before it is locked in position In our experience 
the apphcation of a second tourmquet is either impossible or unnecessary In 
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those cases in which there may be much retention of purulent secretions in the 
bronchij the lobe is generally found to be solid and therefore the application of 
a second tourniquet is impossible, whereas in those cases m which the second 
tourmquet can be applied, the contents of the bronchi arc minimal and its apph- 
cation IS unnecessary Careful swabbing during the division of the hilum is always 
essential 

The hilum is divided distal to the tourniquet with scissors, the lobe removed, 
and any pro)ecting bronchi arc cut short The division at the hilum was earned 
out by diathermy in the early cases, but this docs not appear to have anv advan- 
tages and may result in necrosis of the cartilage of the bronchial stumps Novar- 
senobenzol in solution is applied to the stump m order to destroy any anaerobic 
organisms which may be present The lumina of the mam bronchial divisions in 
the stump arc carefully swabbed with pure carbolic or 30 per cent silver nitrate 
to destroy the mucous membrane 

Suture of Stump — ^Thc stump controlled by the tourniquet is now sutured 
by the insertion of a scries of mattress sutures jpy) It js advisable to use 



Fig 195 — Method of suturing stump by miurcss suturtjs closing bronchi and scaling \essels 
Inset shows suture of edges over bare area of stump 


chromic gut with a needle at each end of the suture, and to commence the sutures 
at the lower end The ends of these sutures are kept long and held in forceps 
until the whole surface of the stump is controlled The lock on the tourmquet 
IS released and the tension gradually dimimshed by the assistant On signs of 
any bleeding the tension is increased while the area is controlled by the insertion 
of another suture When the stump is secure the tourmquet is removed and the 
stump oversewn, where possible, by the fringe of pulmonary tissue 

In the majority of cases no attempt has been made to attach the stump to the 
adjacent lobe owing to the possibility of infecting this from the passage of sutures 
through the septic pedicle into the normal lung above, and if left alone there is 
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every probability of rapid adhesion from expansion of the upper lobe over the 
stump 

Positive pressure induced through the intratracheal catheter or the induction 
of cough will disclose any leakage in the stump, which when present is controlled 
by further suture 

Closure of Chest — This is attained by drawing the ribs together by three 
or four pericostal sutures passed through the middle of the interspace above and 
below the incision to avoid damage to the intercostal vessels and nerves The 
intercostal muscles and the deep and superficial muscles of the chest wall are 
sutured with continuous catgut Three or four deep tension stitches of strong 
silkworm gut are inserted, and the skin closed by continuous silk 

Drainage. — In the first case m this series (1929) in which lobectomy was 
performed, without any form of tourniquet on the stump, the chest was closed 
completely Subsequently collections of fluid without gross infection were aspirated 
on ten occasions Later, following Shenstone’s techmque, an intercostal tube was 
invariably inserted upwards to the stump through a cannula introduced below the 
mam incision In the course of these cases it was often found that there was 
considerable difficulty in getting the intercostal tubes to function adequately, and 
in many cases collections of fluid, often sterile, have had to be aspirated from 
different pockets in the pleura The essential to be attained in the early stage is 
full expansion and adhesion of the upper lobe, and it seemed to us that the value 
of the intercostal tube was doubtful The second condition which appeared to 
call for immediate drainage is that of high-tension pneumothorax should the stump 
leak This risk again, from our expenence, we beheve to be exaggerated If the 
stump leaks m the first twenty-four hours there will be defimte evidence of surgical 
emphysema to warn those in attendance of the fact that air is escaping into the 
pleura, for it is quite impossible to suture the chest sufficiently firmly to prevent 
the escape of air under tension from the pleura to the extrathoracic tissues Leak- 
age from a bronchial fistula at a later stage does not offer any serious risk, as it is 
only into the area around the stump and is shown by the patient’s coughing up 
pus from a residual cavity around the stump Likewise, in view of the modem 
treatment of extensive infected pleural effusions by aspiration in the early stages — 
1 e , before adhesions have formed — ^it appeared reasonable to treat these patients 
on similar fines 

In SIX cases treated on these fines the chest wound was completely closed 
Either in the operating theatre or immediately on the patient’s return to bed, a 
needle attached to a pneumothorax apparatus was inserted into one of the upper 
interspaces anteiiorly and as much air as could be obtained was aspirated Estima- 
tion of the intrapleural pressure immediately disclosed any leakage from the lung 
The one disadvantage of tins method was that it necessitated repeated and early 
aspiration of the chest This had a disturbing and weanng effect upon the patient, 
and latterly we have again altered the techmque by introducing an intercostal tube 
which IS closed by a spigot, then aspirating the air from the upper pleura with a 
pneumothorax apparatus 

When the patient has recovered consciousness in bed, the tube is connected 
with an underwater tube, care being taken to allow no air to enter the chest during 
this procedure, and fluid from the pleura can be evacuated by releasing the con- 
trolling clip as and when reqmred 
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The essential factor is to get full expansion and adhesion of the remaining 
lobe before evidence of infection shows itself, so that, subsequently, the most 
serious eventuality is a localized empyema cavity 

The aspiration of air from the upper chest immediately after operation appears 
to result m more even expansion of the upper lobe and less liability to the formation 
of residual pleural pockets requiring aspiration 

POST-OPERATIVE TREATMENT 

Blood Transfusion may be required in some cases, and although the necessity 
appears to dimmish with increasing experience of the operation it still depends to 
a large degree upon the pathological conditions found Thus, for cases with 
extensive and firm adhesions which result in a considerable degree of oozing from 
the chest wall, blood transfusions arc more often required, and as it is impossible 
to determine these with certainty bcfoiehand, every’ patient should be grouped as 
a pre-operative measure (N B — Although the production of pneumothorax will 
determine the presence of wide adhesions, dense adhesions arc occasionally found 
in the costo-vertcbral groove and to the pcncardium, which may not be disclosed 
by X-ray examination ) 

In every case there will be a good deal of blood-stained discharge from the 
pleura in the course of the two days following operation, and in all cases in which 
there would appear any doubt about the immediate necessity of post-operative 
transfusion it should be performed 

General Post-Operative Measures — The usual rouunc administrauon of 
fluids — per rectum, subcutaneously, or intravenously — is carried out according to 
the necessities of the case Cardiac stimulants, coramme, cardiazol, etc, are 
administered when necessary, and occasionally the respirator}' tract may require 
stimulation by the administranon of C 0 _ and ox}'gcn 

The patient on recovery from the effects of the operation and anesthetic is 
nursed in the sitting posture to allow free use of the lower intercostal muscles and 
diaphragm 

The Condition of Pleura at Operation — In 38 patients the pleura has 
been free at the time of operation — i e , the remaining lobe was not adherent to 
the chest-wall In 17 of these patients the affected lobe had definite adhesions, 
varying from those in which the adhesions could be separated by blunt disecuon 
to those which required division with sharp instruments In the remainder 
adhesions were generahzed over all lobes, varying considerably m density 

Bronchial Fistula — The formation of a bronchial fistula is, in our expen- 
ence, common, and usually occurs on about the tenth day It is not as a rule or 
any particular sigmficance, for if the intercostal tube is still draimng no risk is 
entailed, and if the chest-waU has healed it results in the expectoration suddenly 
and temporarily increasing in quantity from evacuation of the small residual cavity 
around the stump 

Treatment of Late Empyema. — The residual infected cavity usually heals 
without further drainage than that established by the intercostal tube, but m a few 
severely infected cases nb-resection may be necessary By the time that this is 
required, the remaining lobe or lobes are adherent to the chest-wall, the ony 
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complication being the presence of the bronchial fistula The bronchial opemng, 
being deep, tends to close spontaneously as the cavity contracts, and in only one 
patient has the fistula persisted over three months 

Late Phremcectomy — This was performed in eight cases in order to close 
the residual cavity and bronchial fistula, and was successful in its effect in seven 
patients 


ANALYSIS OF CASES (_see Table, pp 322-325) 

This series consists of 48 consecutive cases, of whom 23 were men and 25 
women The disease occurred in the lower lobes in 47, and in the upper lobe m 
I patient The lesion was situated in the right lung m 14 patients, was bilateral 
in I, and in the remainder was situated on the left side In two patients the right 
middle and lower lobes were involved and required resection 

Six patients were over 40 years of age, the youngest was 9 and the oldest 
49 years 

Predominant Climcal Features — Hemorrhage was the predominant sym- 
ptom in II patients, whereas in the remainder foetid purulent expectoration was 
the chief indication for operative procedure, although hemoptysis accompamed 
this symptom in a further 20 cases 

Post-operative Dramage. — This was carried out by intercostal tube in 42 
cases No post-operative drainage was carried out in 6 patients Of these, 4 
healed per primam, following aspiration, although in a few other drained cases 
intercostal drainage ceased early, the intercostal tube was removed, and the effusion 
was aspirated subsequently In no case has the mam wound broken down and 
allowed free commumcation between the pleura and the exterior In the great 
majonty the mam wound has healed per primam 

Mortality — Seven patients have died subsequent to lobectomy, four within 
the first week and three later Of the four early post-operative deaths, three 
succumbed to shock and htemorrhage and one to suppurative bronchitis of the 
opposite lung Of the three late deaths, one resulted from cerebral abscess four 
weeks after operation when the local condition consisted of a small residual sinus, 
and of the other two, one three months after operation from a spontaneous pneumo- 
thorax due to unsuspected tuberculosis on the unoperated side This latter patient, 
however, still had a large empyema cavity remaimng on the operated side The 
third, a case of bilateral disease, died five months after operation with a residual 
empyema, tuberculosis of the opposite lung, and a terminal streptococcal effusion 
m the opposite pleura and pericardium 

Analysis of the Surviving Patients.— These number 41, of whom 6 are 
still m hospital and convalescent Excluding these, there remain 35 patients who 
have been discharged from hospital at varying periods from five years to a few weeks, 
and, with the exception of one patient, are completely healed This patient still 
has a small residual empyema cavity with a persistent bronchial fistula of over a 
year’s duration, and may later require a plastic operation for its closure Six of 
the remaimng 34 patients still have some residual symptoms, aU of much dimimshed 
degree In one, in whom the operation was performed for bronchiectasis associated 
with a sinus m the chest-wall and in whom repeated severe haemorrhage was the 
indication for surgical interference, there has been a recurrence of a mmor degree 
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of hemoptysis on several occasionSj two of which were associated with the separa- 
tion of silk hgatures, which were used for the suture of the hilum In four others 
there has been a persistence of a certain amount of purulent expectoration, although 
this has been markedly reduced in every case All these show evidence of some 


Fig 195 — Case 35 Skiasrim slio«itif; 
atelectasis of left low cr lobe paniall) obliterated 
b> cardne shadow 


no 197 — Cfljf 35 Bronchoftram show- 
iiiR cross bronchiectasis of whole lower lobe 
Note also outward curvinit of upper lobe 
bronchi 


Fig 198 — Case 35 Bronchogram after lobectomv 
Note stump of lower lobe bronchus and inward dis- 
placement of upper lobe bronchi 


Fig 199 — Caic 35 Lateral broncho 
gram after lobectomy Note complete 
filling of chest bj expansion of upper lobe 


bronchiectasis in other lobes and would indicate a more careful investigation by 
lipiodol of the apparently unaffected portions of the lung Thus it would appear 
advisable to carry out the investigation of each side independently, and particularly 
from the lateral view, if early stages of disease in the opposite side are to be ehmin- 
ated with certainty 
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The patient with the greatest quantity of purulent sputum following lobectomy 
now brings up about 60-90 c c dailyj whereas before operation the quantity varied 
between 360 and 450 c c daily, and this has been shown to be due to bronchiec- 
tasis m the uppei lobe of the same side All these five are very definitely improved 



Fig 200 — Case 36 Skiagram showing 
presence of portion of shell (old gunshot woundt 
and old fracture of seventh and eighth ribs 


Fig 201 — Case 36 lateral view showing 
shell fragment 





Fig 202 — Case 36 Bronchogram showmg 
cavitation around shell fragment and bronchiectasis 
of lower lobe 



Fig 203 — Case 36 Lateral bronchogram 
showing cavitation 


The last of this group is a patient who has been symptomless for over three 
years and has recently developed tuberculosis of the opposite lung, which would 
appear to have no direct connection with the previous bronchiectasis and its 
eradication 

Twenty-mne patients are healed and symptomless, including one patient in 
whom mahgnant changes were found at the hilum of the bronchiectauc lobe 
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Tig 204 —Caic 36 Skupnm After Jower JobccioTij nnd laie phreniccctomj 



Fig 205 — Case 36 Gross genenlized bronchiectasis secondary to cavitation due to the presence of a 
piece of shell from a gunshot wound during the War (the arrow indicates fragment oi sneiu 
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One other point might be considered here — namely, that in two patients the 
chest-wall adhesions wete so dense laterally and posteriorly that the operation had 
to be modified In both it was possible to free the area around the hilum where 
the adhesions were less firm and to thread the silk around the hilum, fix it in 


Fig 206 — Case 32 Skiagram shosMng 
atelectasis of right loner lobe 


Fig 207 — Case 32 Bronchogram showing 
area of bronchiectasis which comorises whole of 
lower lobe Note the contraction in «ize and the 
relative expansion of upper lobe 


m: 


' .i. 


■m 


Fig 208 — Case 32 Lateral bron- 
chogram showing bronchiectasis Note 
both sides are filled with lipiodol and 
outline of normal bronchi below area ol 
bronchiectasis corresponds to filling of 
unaffected left side 


Fig 209 — Case 32 Bronchogram after lobectomj 


the metal part of the tourniquet, and, after tightemng, to divide the pedicle 
The lobe was now dissected off the chest-wall without excessive bleeding 
Modification of the tourmquet after the first case permitted an easier operation 
in the second case 


^OL WII— NO 86 
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Tig 210 — Ctiii 32 Lower lobe ifter rc- 
Ino^ nl Note contraction of lobe w Inch is solid 
and shows gro s dilatation of the bronchi 


Lastly, the operation here called one- 
stage lobectomy is meant to indicate that 
no attempt has been made to induce 
adhesions of the unaffected lobes to the 
chest-wall by a deliberate operation pre- 
liminary to the actual resection of the 
diseased lobe 

SUMMARY 

1 An account of 48 eases of the 
so-called one-stage lobectomy for bron- 
chiectasis IS given 

2 Of these, 4 have died from con- 
ditions essentially associated with the 
operation itself, 3 have died later, i from 
cerebral abscess five weeks after opera- 
tion, 2 from tuberculosis of the other 
lung, with terminal comphcations but 
each having a large residual empyema 
on the operated side, one three months 
and the other nearly si\ months after 
operation 



riG 211 —Case 18 Gross genenlized bronchiectasis in right lower lobe 
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3 Six patients, still in hospital, all show evidence of steady recovery * 

4 Of the remaining 35, 6 have some residual symptoms of slight degree com- 
pared with their original condition, and 29 are virtually symptomless 

5 This account does not include cases of lobectomy for malignant disease 



Fig 212 — Case 16 La'ge bronchiectotic cavitj with generalized bronchiectasis of left lower lobe 

except for one patient in whom bronchiectasis was the predominant lesion and an 
unsuspected carcinoma was disclosed at operation 

6 Lobectomy, performed in one-stage, appears to be a justifiable procedure, 
and should be the operation of choice for unilobar bronchiectasis 

BIBLIOGRAPHY 

Powell, R D , and Hartley, P H -S Diseases of the Lung, 215 
Jex-Blake, a J , Bnt Med Jour , 1920, May, 591 
Graham, E , Jour Thor Surg , 1, 502 

Liliemthal, H 3 Thoracic Surgery, u Saunders & Co , 1925 
Alexander, J , Surg Gynecol and Obst , 1933, March, 658 
Brunn, H , Ibid , 1932, Nov , 616 

Shfnstone, N , and Janes, M , Cauad Med Assoc Jour , 1932, Aug , 138 


’*'AII 6 patients recorded m the above paper as 'Gn hospital” have been discharged 
healed and symptomless Nine more patients have undergone lobectomy for bronchiectasis 
subsequently with one death Thus there is now a total of 57 patients, of whom 8 have 
died, giving a total mortality, earlv and late, of 14 per cent 
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SARCOMA OF THE DUODENUM REPORT OF A CASE 

By MAURICE SILVERSTONE 

SrsIOR SURriCAL KrClSTRAH A\n TCrOR, KOVAI ISIIKMARV, UVIKroOL 
HO\ORAK\ ASSISTANT SUKG* QV , niRUMILAD CrsUlAL HOSmAl. 

Tumours of the duodenum are rare Pnmar}’ tumours arc said to be commoner 
than malignant,' and of the latter, carcinomata arc more common than sarcomata 
The relative incidence of the type of malignant tumour m the intcstmc may be 
judged from figures collected by Mueller,- who m 521 eases of carcinoma found 
41 occurring m the intestine, and in 102 eases of sarcoma onlj i instance of involve- 
ment of the bowel Similarly, NothnageP found 243 eases of carcinoma of the 
intestine amongst 2125 carcinomata, 3 sarcomata of the bowel in 274 sarcomata, 
and 9 cases of lymphosarcoma of the bowel m 61 cases of lymphosarcoma 

Sarcomata may occur in any part of the bowel, but arc more common in the 
small than the large intestine, where they arc rare, with the exception of rectal 
ones, which are as common as those occurring in the small intestine Librnan," 
in collecting 52 eases where the sites had been mentioned, found 15 in the 
duodenum, 18 in the jejunum, 2 m jejunum and ileum, 14 in the ileum, and 3 in 
the entire intestinal tract 

References in the literature to sarcoma of the duodenum arc scanty In 
addition to the eases collected by Libman' — which include all sarcomata of the 
small intestine, including the duodenum, eases have been described by Eiger, “ 
Shapiro,® Sailer,* Barber,® Faykiss,® Terentyeff,’" Mackenzie," Angicr and Fievez,'- 
Bland-Sutton,'® Freud,' ' Von Sahs,'® Giani,'® Mostowska,'" David,"* Soli,''‘’Pfundt,^® 
and Laroque and Shiflett -' The majority of these eases have been published m 
journals to W'hich, unfortunately, I have not been able to refer 

In view of the rarity of the condition it was thought to be of interest to put 
on record an additional case 


CASE REPORT 

The patient, a married woman aged 51, was admitted to the Liverpool Royal Infirmary 
on June 9, 1933, complaining of epigastric pun and a swelling of the neck, each of two years 
duration 

History — The pain m the epigastrium had begun two years ago, bur had been negligible 
till two months ago, when it became more severe The pain was sharp and stabbing in 
nature and radiated along the costal margin to the left a\illa, but not to the back 
about fifteen minutes at a time, and was unrelated to food The patient had suffered from 
vomiting for the last three months, the vomiting occurring before breakfast usually, an 
occasionally during the day Vomiting would relieve the pain — the vomit did not rontain 
food, was ‘ yellow liquid ’ — the quantity being about a pint There was a doubtful history 
of blood m the vomit on two occasions For the past three weeks the pauent had been ree 
from this symptom The appetite had been poor lately The bowels were regular c 
suffered considerably from flatulence between meals She had lost 22 lb in weight in t e 
last nine months There was no urinary disturbance . 

Apart from the digestive symptoms, the patient had noticed a swelling m her nee 
the past two years, which, she thought, fluctuated in size She also had been suffering r 
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nervousness and palpitations for the past six months There was no history of dysphonia 
or dysphagia 

On Examination — She was a small, thin, pale woman and had evidently lost weight 
There was no gross ansemia 

r/ijiroid —There was slight enlargement of both lateral lobes, and an adenoma was 
present in the isthmus The latter was in m diameter, smooth, soft, fluctuating, and 
situated in the middle line There were no eye signs of thyrotoxicosis nor tremors of the 
fingers 

Abdomen —A small mass 2 x i m was palpable in the right hypochondnum , it was 
not very hard, slightly tender, and one could get above it The swelhng was shghtly 
movable, though it did not move on respiration The swelhng did not pass into the loin 
It was dull to percussion There was nothing else palpable in the abdomen Rectal examin- 
ation revealed no abnormality 

Cardiovasctdar System — ^The pulse was too on admission The blood-pressure was 
210 mm systolic and 170 diastohc The heart was slightly enlarged, there was a systolic 
murmur at the mitral area with reduphcation of the second sound there 

The respiratory and central nervous systems showed no gross abnormality 
Investigations — Radiological examination of the gastro-intestinal tract showed gastro- 
ptosis with no delay and no evidence of organic lesion of the stomach or duodenum There 
was some colomc stasis A barium enema, in confirmation, revealed no colonic lesion 

Examination of the gall-bladder by Graham’s method revealed a radiologically normal 
gall-bladder X-ray examination of the neck showed no tracheal compression 

Treatment — ^The patient was thought to be suffering from a toxic adenoma of the 
thyroid — apart from her abdominal condition — and was treated with Lugol’s iodine 5 min 
three times a day, and luminal | gr three times a day, during the time she was being 
investigated 

In view of the presence of the tumour, it was decided to explore the abdomen This 
was done on July 10 by Professor R E Kelly, under whose care the patient was Under 
intratracheal anaesthesia administered by Dr Bennett Jones, the abdomen vas opened through 
a right paramedian incision A swelhng could be felt on the posterior abdominal wall The 
stomach, omentum, and transverse colon were turned up and a tumour was made out m 
the neighbourhood of the third or transverse part of the duodenum, just beyond the centre 
On incising the peritoneum, the swelling was found to be partly within the duodenum 
and partly without it, though it seemed defimtely to be arising from it It was situated on 
the anterior wall and nearer the superior border, so that the extra-mural portion — ^the bigger — 
was within the hollow of the curve formed by the duodenum There was no dilatation of 
the proximal duodenum, but there was some slight hypertrophy of its wall The swelhng 
with a cuff of duodenum round it was resected, and the hole in the duodenum sutured trans- 
versely so as to obviate narrowing of the gut 

The superior mesenteric artery was identified and held aside during the procedure It 
was felt that the suture was not altogether safe, and to relieve any possible tension, a posterior 
gastro-enterostomy was performed The pentoneum over the posterior abdormnal wall was 
sutured, and the abdomen was closed without drainage 

Post-operative Course — The patient’s pulse rose to between 120 and 130, her tempera- 
ture being about 100° on the third day following the operation, the pulse rose sull higher 
to 140, the temperature at the same time rising to 103 4° She died on the following dav, 
with a temperature of 105° and a pulse varying from 150 to 160 

Autopsy — A limited examination through the incision was made after death The 
abdominal cavity was normal, there had been no leaking, the sutures had held, and the 
anastomosis was sound There was no distension of the stomach or bowel Death was 
probably due to post-operative exacerbation of thyrotoxicosis 

Gissel,-- m discussing thyrotoxicosis, mennoned two deaths, one following operation 
for carcinoma mammas and the other a hernia, in patients suffering from thyrotoxicosis He 
points out the importance m these cases of pre- and post-operative medication for the thyroid 
condmon, similar to that given them prior to subtotal thyroidectomy Both his cases had 
had pre-operative iodine, but in the one iodine had not been given after operation, and in the 
other It had been stopped owing to the onset of influenza The patient here reported had 
pre-operative medication, but no post-operative iodine, except prior to death 
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Examination or Specimln (Fii; 213) — This resembled m form 1 uterus, the part 
protruding within the duodenum being very like the vaginal cervix, the part outside like 
the fundus and body of the uterus, whilst the intervening portion was embraced by the 
duodenal wall After fixation the dimensions of the tumour were approximately 5 4 cm 
in length, the upper end was 4 6 cm '’32 cm in area, whilst the intraduodenal part was 




I IG 213 —Microscopic ippcarincc of tumour A r\tnrrunl part » e, Duodenal cuff, 

C» Intraduodcnil part 


2 2 cm in Its broader and i 7 cm in its narrower diameter The length of tumour outside 
the wall was roughly 2 7 cm , the part within the lumen 2 3 cm , and the remaining 0 4 cm 
w’as intramural 

The intraduodenal portion was smooth, not ulcerated, the free end basing a depression 
m It about o 2 cm deep The outer portion was smooth, but close to the wall of the 
duodenum, arising from the mam mass, there was a small pedunculated tumour, rather flat, 
and very like a tiny subpcritoncal fibroid The tumour w as fairh bard, and dull fleshy in 
colour 



Fig 214 — Microscopic appearance of tumour ( x 50) 


* V' ' 

T:in 51^ — Microscomc j 




A microscopical examination of a piece taken from the ‘ fundus ’ was made by Protessor 
J Henry Dible, who reported “ This is a borderline growth of unstnped muscle— myosar 
coma I think it is the sort of case in which recurrence may be looked for ” (Figs 214 ) 5 
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DISCUSSION 

Etiology — 

Age — Libman, collecting 51 cases of sarcoma of the small intestine where 
the age was noted, found the distribution to be as follows First decade, 6 , second, 
9 , third, 13 , fourth, 13 , fifth, 8 , sixth, i , and seventh, i 

Sex — In the cases collected by Libman the condition was found to be two 
and a half times as common in men as m women 

The causation is unknown A case has been described (Bland-Sutton^®) in 
which the sarcoma, spindle-celled in type and situated in the first part of the 
duodenum, was associated with the scar of a healed duodenal ulcer The association 
— in view of the frequency of duodenal ulcer and rarity of sarcoma — was almost 
certainly fortuitous 

Pathology — All varieties of sarcoma have been described, mixed-celled 
sarcoma, lymphosarcoma, spindle-celled sarcoma, myosarcoma, endothelioma, 
mahgnant melanotic and round-celled sarcoma, though the latter perhaps should 
be classed with the lymphosarcoma Secondaries occur especially in lympho- 
sarcoma, possibly the commonest type found in the small intestine 

The tumour is usually primary in the duodenum, though secondary 
tumours are also described — for example, the case of lymphosarcoma arising 
in the retroperitoneal glands and secondarily involving the duodenum described 
by Moore,^® and the case of spindle-celled sarcoma of the first part of the 
duodenum described by Laroque and Shiflett-^ — the primary being a fibro- 
sarcoma of the thigh 

Symptoms and Chmcal Course — The length of history is usually short — 
two weeks to twenty-one months (Baltzer®^) Rarely, however, the history is of 
longer duration — ^for example, m the case of myosarcoma of the duodenum reported 
by Von Sahs, where the history was of seven years’ duration 

The symptoms are those of dyspepsia — perhaps the pain may be colicky 
There is usually vomiting, loss of appetite, and loss of weight , occasionally there 
IS a history of blood appearing in the vomit The tumour may further give nse 
to symptoms because of (i) Pressure on surrounding structures (a) the vena cava, 
causing cedema of the legs and ascites, (fe) the bile-ducts and pancreatic duct 
(Lancereaux,^^ sarcoma of the duodenum), (c) the ureters , (2) Ulceration — which 
may lay open vessels — ^for example, Rolleston’s-® case of sarcoma of the duodenum 
(probably a lymphosarcoma) which eroded the inferior pancreatico-duodenal artery 
with consequent fatal hsematemesis Palpable tumours are uncommon Where 
metastases occur, these are more likely to be a factor in the diagnosis The charac- 
teristics of the tumour are those found m the case recorded 

The history is not suggestive, nor are the physical signs, and these cases were 
at one time diagnosed either at laparotomy or post-moitem Latterly, however, 
diagnoses have been made based on radiological findings Freud^'^ thus was able 
to diagnose a sarcoma of the fourth part of the duodenum and upper part of the 
)e)unum with metastatic deposits m the bowel At operation multiple metastases 
were found on the bowel with infiltration of the walls of the terminal duodenum 
and some dilatation 

The tumour gives rise to a vacuolar filhng defect, and if this is associated with 
dilatation of the duodenum proximal to it, a diagnosis of tumour of the duodenum 
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THE ESTABLISHMENT OF A LARYNGEAL BY-PASS 

By H P PICKERILL, CBE, Sydney 

This note is the record of an attempt to avoid the disadvantages of a permanent 
tracheotomy tube, and at the same time conserve a sufficient airway without impair- 
ment of the voice 

The patient, a good-looking, petite girl, aged 25, had a partial thyroidectomy 
performed m January, 1930 This was followed by increasing dyspnoea for eighteen 
months, with an extremely weak but distinct voice In August, 1931, a tracheo- 
tomy was done and the tube worn constantly until I saw her in December, 1932 
Dr Garnet Halloran (laryngologist) then reported “ Examination of the glottis 
reveals bilateral abductor paralysis There is only the shghtest movement of both 
cords on phonation or inspiration The resultant glottic chink would not be 
sufficient without a tracheotomy tube ” 

Various laryngeal operations were discussed — decortication of the cords, and 
so cn — all of which the patient declined on being told that they would undoubtedly 
affect her voice adversely After considerable thought, therefore, and having 
explained the details to the patient, I determined to endeavour to estabhsh a 
by-pass airway, as I concluded that anatomically, if not surgically, this was 
possible The objective was to estabhsh an additional airway which would pass 
external to the laryngeal cartilages but underneath the skin, from the tracheotomy 
opening in the trachea to a point in the larynx above the constncted vocal cords 
I formed the opimon that three was a small area between the cushion of the 
epiglottis and the false vocal cords which might be utihzed for the insertion of a 
tube, and at which pomt air would be free to pass on inspiration and expiration, 
but which would be closed on deglutition I fully explained all these things to 
the patient, who, I must say, entered into the plan of campaign with considerable 
interest and understanding “ Anything,” she said, “ to get rid of this horrible 
hole m my neck, so that I can surf bathe and dance like other girls ” 

My plan was first of all to estabhsh a skin-hned subcutaneous tube passing 
from the tracheotomy opening to an opemng in the larynx made just at the notch 
m the upper border of the thyroid cartilage I had a sohd core of vulcamte made 
of correct size and shape, and then apphed a Thiersch graft to it, and inserted it 
subcutaneously Owing, however, to the smallness of the patient’s neck and the 
comparative tightness of the skin, this could not be inserted satisfactorily and would 
not stay in place I therefore fashioned a larger silver tube, rnade m two parts 
and connected m the nuddle by a shding tube (Fig 216) The lower half of the 
silver tube was inserted into the tracheotomy opemng and turned so as to resemble, 
and function as, an ordinary tracheotomy tube (Ftg 217) An incision was then 
made over the upper part of the thyroid cartilage and thyro-hyoid space The 
cartilage of the thyroid notch was then deepened a little Next, with the direct 
laryngoscope held in place by the ansesthetist, I was enabled to pass a sharp-pointed 
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probe from the outside to the inside of the hrynx at the exact spot at which I wished 
It to be— -namely, )ust above the false vocal cords and below the cushion of the 
epiglottis With the probe in position a bistoury was passed alongside it, and a 
vertical incision made through the thyro-hyoid membrane and mucous membrane 
of the larynx This was dilated and the flangc-likc end of the upper silver tube 
insinuated into place and observed via the larj’ngoscopc to be lying snugly in position 
There was no trouble from any hemorrhage into the larynx 

Whilst the patient was still under intratracheal anesthesia, the by-pass was 
tested by joining the two ends with the sliding tube, and apparently it functioned 
well In fact there was an obvious improvement in respiration But would the 
patient be able to swallow without fluids entering the tube, and therefore the 
trachea ’ Here, of course, was the object of the two-part tube The two portions 




jFig 216 — “Scmidiagnmmatic of Iar>n\ 

with b>-pass lube m position The two pins of 
the tube united m the middle b> a sleeve 


Fir 217 — Scmidiagrammiiic view of the. 
showing bj-pnss tube in two pirts in 
position — the lower half turned to act a 
tnchcoiomv tube, and the upper half left open 
for obscrvTtion 


were left m position unconnected, but with the lower end turned to the tracheotomy 
position until the day after the operation, as shown in Fig 217 The pauent was 
then given a little water to drink and we were very gratified to find that none came 
through the lower end of the upper part of the tube The two tubes were left thus 
for several days, until swelling and tenderness had subsided, and it was obvious 
that deglutition could take place without any danger of either fluid or food parades 
entering the upper end of the tube , and then the two tubes were connected in the 
middle by the sliding tube as in Fig 216 From that point we progressed slowly, 
but with complete success, to normal feeding, and connecting up the two parts of 
the tube We had demonstrated that a laryngeal by-pass was physiologically 
possible Respiration was easy and comfortable, the voice definitely stronger, and 
deglutiuon normal 

The by-pass tube was during this time lying external to the skin, held in place 
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by strapping and tape To cover the silver tube I fashioned a Thiersch-lined 
tube-graft from the chest, and swung the lower end up to a prepared bed under 
and around the exposed portion of the silver tube Thus the tube was not visible, 
though the graft and the subjacent tube made a prominence on the neck something 
hke an exaggerated ‘Adam’s apple’ All this occupied several months When 
the patient was last seen, the apparatus was functiomng excellently Voice, 
respiration, and deglutition were normal The patient could bathe, she danced 
again after three or four years, and she has been in the cold country amongst snow 
without any untoward effect The only disadvantage was the difficulty in keeping 
the tube clean It was found that a film of mucus collected and this had a disagree- 
able odour To overcome this I exposed the upper bend of the tube, drilled a 
hole m It, and had a small silver screw stud fitted This the patient removes 
and cleans the tube with pipe-cleaners dipped m hydrogen peroxide The stud 
she covers with a piece of jewellery or a narrow silk scarf 

In the original scheme of things it was proposed to remove the silver tube 
later, and graft in cartilage rings to maintain patency, but this awaits the patient’s 
decision In the meantime it is of sufficient interest to record that a laryngeal 
by-pass is anatomically, physiologically, and surgically possible 

I may say that the success of this somewhat tedious series of operations was 
largely due to the excellent assistance and suggestions of Dr C M Clarkson 
(assistant) and Dr Campbell Lamrock (anaesthetist) 
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EXCISION OF THE (ESOPHAGUS FOR CARCINOMA 

Bv R RbTHERrORD 

MFDICAL SUPFRINTrSOrST, 1111 1 tSCDON COU''T\ IIOSPITAI , 1111 LIVODOS, tMlRIDCF 

Having read of Mr Grey Turner’s successful case and studied his Bigelow Lecture' 
advocating the pull-through method which he had evolved, I was very much struck 
by the avenue of hope laid open m an almost hopeless disease About this tune 
a man of 52 years presented himself with a five months’ historj' of difficulty in 
s\\ allowing An ccsophagoscopy was performed and a growth seen high up m the 
thoracic oesophagus (Fig 218) A piece of the growth was taken for biopsy and the 



ViG 218 — Drawing from a 5l\iagr*,m showing position of the growth 

diagnosis of carcinoma was confirmed At the same time a laryngoscopic examina- 
tion was done and the left vocal cord was seen to be immobile , gastrostomy was 
carried out the following day The patient was m fairly good condition, weighing 
8 stone on admission, and 8 stone 2 lb three weeks later, when the cesophagectoray 
was performed following a blood transfusion 

Operation — The intratracheal method of anresthesia was adopted, giving 
gas, oxygen, and ether The gastrostomy was excluded from the field of operauon 
by a temporary collodion seal and the Grey Turner technique followed 1 e , a 
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vertical incision from the apex of the left costoxiphoid angle to the umbihcus, the 
mobilizing of the left lobe of the hver by cutting through the left lateral hgament 
by means of a pair of angled hysterectomy scissors and thus approaching the lower 
end of the oesophagus It was found that by using the left hand as a retractor 
the left lobe of the hver was kept out of the way without withdrawing it from the 
abdomen, whilst the hand of an assistant kept the stomach out of the way on 
the opposite side By this means a narrow lane was formed, at the end of which the 
terminal oesophagus could be plainly seen, and about 20 c c of 2 per cent novocain 
were injected beneath the peritoneum into the tissues surrounding the lower end 
of the oesophagus A small transverse mck about | in 
long was made through the peritoneum covering the 
terimnal oesophagus and the tip of the right index finger 
insinuated into the subperitoneal tissues and the enuclea- 
tion commenced It was not a difficult manoeuvre, and 
I think perhaps the secret lies in working in the tissues 
deep to the nerve plexuses, and one had the sensation of 
working inside a string tube , as long as one kept inside 
the strings the separation was easy It was estimated that 
the maximum height reached by the abdominal finger 
was the second intercostal space (anteriorly) The abdo- 
minal wound was protected by towels and the cervical 
oesophagus exposed by a transverse incision dividing the 
left sterno-cleido-mastoid muscle completely and the oeso- 
phagus identified and mobihzed 

As the downward enucleation proceeded it was found 
that at about the level of the second dorsal vertebra there 
was a dense mass firmly adherent to the dorsal vertebra 
behind and to the trachea in front (Fig 219) These 

were broken down by digital pressure as far down as 

possible, but not far enough to reach the upward dis- 
section At this stage the cervical oesophagus was divided 
and the cut ends were ' bipped ’ By virtue of firm traction 
from below and enucleation from above, the oesophagus 
was pulled downwards, divided near the stomach, and the 
stump buried by means of a purse string It was then 
noticed that the stomach was suspended by its vagus fig 219 — The cesopha- 
nerves and that the left lobe of the hver when released ventral aspect and show s that 

resumed its normal position, a finger was passed to the ?o'the^radiS°"'*’ 

site of the peritoneal incision to estimate its size and it 

was difficult to find because of its smallness The skin inasions were closed, 
taking care in the neck incision to suture the medial edge of the stemo-cleido- 
mastoid muscle to the prevertebral fascia The cervical oesophagus was stitched 
in the medial comer of the incision 

Subsequent History — The patient did not seem to be upset by the opera- 
tion, he had a pulse-rate of 90 and there was very little bleeding After the 
separation of the growth from the postenor aspect of the trachea it was nonced 
that he coughed up some blood-stained sputum At no stage dunng the operation 
did his condition give rise to any anxiety 
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The following day the sputum was rusty, but his condition was quite good 
The next day he had difficulty m breathing, the temperature was raised, and he 
unfortunately died 

Autopsy —At a post-mortem it was found that the trachea was infiltrated by 
growth and had been injured in separating the dense adhesions , no macroscopic 
breach m continuity of the tracheal mucous membrane could be detected, but the 
fact that he had blood-stained sputum coupled with the microscopic report on the 
trachea involved pointed the cause of the failure 

COMMENTARY 

The points that arc instructive in this case arc (i) The paralysis of the left 
vocal cord , (2) The involvement of the trachea With regard to the first point, 
and in the light of the findings at operation, the left recurrent larj'ngcal nerve was 
manifestly involved, and by comparison with facial palsy complicating malignant 
parotid tumours, one may safely assume that this was an actual involvement by 
growth Touching the second point, it is felt that the pre-operative invesugations 
might have been rounded off by an endoscopic examination of the trachea and/or 
bionchi, and that any undue inflammation of the mucosa should preclude operative 
interference 

To sum up. It would seem that operation is not contra-indicated by a laryngeal 
palsy provided the surgeon is prepared to bury' radon seeds in the infiltraung growth 
not removed , on the other hand the operation is contra-indicated W'hcn it can be 
established that involvement of the trachea or a bronchus is present 

The lessons learnt from the actual operation w'crc (i) The absence of shock 
to the patient , (2) The absence of severe haemorrhage , (3) The tendency for the 
left lobe of the liver to resume its normal position w'lthout suspension to the diaphragm 
by suture , (4) That a small initial peritoneal incision relieves one of the necessity 
of stitching the liver over to prevent herniation and that it is possibly an advantage 
to have a lower outlet to the traumatized oesophageal tunnel , (5) Provided one 
enucleates inside the nerve plexuses and leaves the vagi intact there is a natural 
suspender for the cardiac end of the stomach 
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VISITS TO SURGICAL CLINICS AT HOME 

AND ABROAD 


THE ACCIDENT HOSPITAL OF DR BOHLER IN VIENNA 

The origin, structure, and organization of this hospital are all so unusual that it 
IS necessaiy to devote a few introductory words to them before describing the 
incidents of a recent visit 

In modern days it is the fashion to make hospitals large, expensive, and showy , 
but Dr Bohler has been quite independent of any great outlay of money He saw 
and seized a umque opportumty of utihzing a building designed for another purpose, 
and during the last mne years he has formed a wonderful hospital organization, 
which, instead of costing money, has paid for itself and its staff and saved money 
for the community 

Dr Bohler’s experience of traumatic surgery, especially in the treatment of 
fractures, during the War, made him reahze the terrible waste of lives, of limbs, and 
of working capacity that results from the neglect of prompt, efficient, and thorough 
treatment of wounds and other injuries Therefore in 1919, when the end of the 
War left him free to turn his attention to peace problems, he offered his services 
to his own country, Austria, in order to save the victims of industrial accidents 
from mutilation, invalidity, and incapacity In 1912 there had been built on the 
south bank of the Danube, in Vienna, a large building, six stories high, for the 
offices of the National Insurance Company This was designed on a large scale, 
so as to be able to deal with the working population of the Austro-Hungarian 
Empire, which included 56,000,000 people After the re-distribution of Central 
Europe this Company had only to insure the woiking people of Austria, with its 
population of 6,000,000 The buildmg was therefore out of all proportion to the 
needs of the office Dr Bohler suggested that part of it should be converted 
into a hospital for the treatment of insured persons His idea was accepted in 
principle, but just at that time the financial crisis caused by inflation was so severe 
that all new developments were suspended, and it was not until 1925 that the 
suggestion was carried out {Ftg 220 ) 

The upper two floors of the insurance building were then adapted as a 
hospital, accommodating 120 in-patients, the operating- and treatment rooms. 
X-ray room, and offices, as well as affording residence for the nursing and surgical 
staff The wards, thirty-two in number, are arranged on the outside of tivo sides 
of a square, whilst the kitchens and offices he on the corresponding inner sides 
The largest wards contain five beds, the smallest three, and, although lofty and 
well ventilated, are rather overcrowded as compared with our modern hospital 
standards, but not so much crowded as is usual in continental hospitals, such as 
the General Hospital m Vienna 
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The visitor approaches the hospital, then, through the entrance of the insur- 
ance company’s offices As he takes the lift to the fourth floor, or climbs the 
one hundred stairs, he realizes that the hospital is only a department of the insur- 
ance business On the landing of the fourth floor there arc two doors, one leading 
into the hospital and the other into Dr Bohler’s private residence The mam 
examination and treatment rooms arc six in number, arranged in a senes opening 
into one another, or rather communicating with a common passage An office 
where records are stored and X-rays arc examined, and the X-ray room, with couches 
for two patients, arc at one end of this senes The X-ray plant, which includes 



Fir. 220 — ^Thc ‘ UnfiUkrankcnhaus 


a very efficient portable machine, is remarkable for its simplicity Every year 
between 12,000 and 13,000 pictures are taken, the majority by one of the nursing 
sisters, the others by one of the assistant surgeons Both the X-ray apparatus 
and the films themselves are available for use or reference at any time by day or 
night Next to the X-ray room is a receiving-room where minor surgery is done 
and where the examinations and preliminary treatment of all new out-patient 
cases are carried out This can be divided by curtains into several parts, so that 
three or four cases are usually being dealt with at the same time Then come two 
operating-rooms, separated from one another by a room for instruments, dressings, 
and sterilization 
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The surgical staff {Fig 221) consists of Dr Bohler, two chief assistants, four 
secondary assistants, and two junior assistant surgeons One of the chief assistants 
hves outside the hospital and is allowed to do private practice , the others are 
residents and give all their time to the hospital The whole surgical staff are at 
work every week-day from 7 30 a m to 2 p m , and for the rest of the twenty-four 
hours and on Sundays there are always four surgeons on duty, day and mght 
The first assistant has been with Dr Bohler since the opemng of the mstitute nme 
years ago, the others for two or three years, thus affording an eloquent testimony 
to the enthusiasm which he inspires 

The nursing staff is tiventy-four in number, including a matron and six sisters 
They have been trained m one of the traimng schools of Vienna 

On entering the treatment department one is at first confused by the many 
things which are going on at the same time — an almost bewildering activity — two 



Fig 221 — Dr Bohler and his assistants 


sets of X-rays being taken, others being developed and inspected, a recent case 
having the wound excised, a fractured arm or leg being reduced under local anes- 
thesia and put up with pin or wire traction and the apphcation of plaster , a major 
operation such as the peggmg of the neck of a femur in one theatre, and the settmg 
of a fractured tibia by screw traction, transfixation, and plaster m the other But 
It soon becomes apparent that this mamfold activity is not confusion, but merely 
the orgamzed activity of the beehive where every unit has his appointed task, 
which he does without interfenng with the others 

Over two-thirds of the patients are working people, insured against accidents 
The remamder consist of private patients, six to twelve in number, and those cases 
of accident too urgent for inquiry to be made before admission The private 
patients pay 20 to 25 shilhngs* a day, and the others 8 to ii shillings All insured 

* The shilling referred to in this article is the Austrian schilhng of which 27 go to 
£1 sterling 
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peisons have a right of admission to this hospital, but there is no compulsion 
In 1932 there were 1916 in-patients, with an average stay in hospital of seventeen 
da5'S5 and 647S out-patients, with an average period of fifteen days The total cost 
of treatment during this year (1932) was / 15,300, and it is estimated, by a careful 
comparison with the same number of cases treated elsewhere in unorganized clinics, 
that a sum of money is saved which is just double the cost of treatment This is 
no rough-and-ready estimate but is vcf3'amplv borne out by a great wealth of statis- 
tical information It is thus made perfectly clear that this hospital organization is 
a sound business proposition, not dependent on sentiment, charity, or mendicancy 

The major operations are done three dajs a week, from 730 to 1030, after 
which Dr Bohler does a round of the wards accompanied by all the assistants who 
are not engaged in the recenung-room, a sister and nurses responsible for each 
ward, and visitors On each round about forty cases are seen and examined in 
detail, the rest cursorily Ever}' patient is examined and a note taken once a week 
An X-ray-viewing apparatus is available in every ward, and the X-rays are seen 
of all new patients and those patients examined in detail at the w'cekly visit 

But the examination and report of the X-rays is much more formal than this 
On the three mornings a week on which there are no major operations, at 9 o’clock 
Dr Bohler and all his assistants sit down to a meticulous examination and report 
of all the X-rays taken during the past few days The frontal and lateral films are 
put up in the vicwing-box, the history of the case is given in brief, and one of the 
assistants is invited to describe it A discussion of the nature of the injurj' follows, 
and then Dr Bohler dictates his own notes and decides on the treatment or modifica- 
tion of treatment which is to be adopted He is now engaged in an intensive study 
of fracture-dislocations of the cervical spine, and w'hen the films of a new' case of this 
injury were presented, antero-postcrior, lateral, and oblique, they were examined 
m very great detail , the case proved to be a rotatory dislocation on the left side, 
between the 3rd and 4th vertebra:, w'lth the fracture of the tip of the 4th articular 
process The articulated vertebra; from a skeleton w’ere at hand, and the exact 
displacement was demonstrated by their aid The trivial fractures and dislocauons 
of the bones of the wrist, fingers, and toes w’erc all noted and described w'lth 
equal care 

It will make for simplicity if we first describe the operations w'e saw and 
then some of the patients in the ward, to illustrate the chief points in Bohler s 
principles and practice 


OPERATIONS WITNESSED 

I Open Fracture of Finger. — This was one of the little finger in a man 
of 69 The finger had been torn on the dorsal surface, from above the knuckle 
to below the first interphalangeal joint Local ancesthesia was used, the skin 
was not washed but painted with iodine, the torn skin edges were excise , 
leaving a considerable open wound The proximal phalanx had a T fracture into 
the joint The defect of the skm was made good by a free skin-giaft from t e 
thigh The finger was fixed on a suitable bent-wire padded splint and the who e 
arm was elevated on an aeroplane splint, the patient being admitted to the 
He had been advised to have the finger amputated, but he begged that it rmg 
be saved We saw him several days later in the ward, too soon to say whe et 
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the skin-graft would survive (We have heard subsequently that the skin-flap 
did survive ) The great care taken over this comparatively trivial injury was very 
impressive, and we found it characteristic of the whole work 

2 Open Operation for Ununited Fracture of the Radius. — man of 30 
with fracture of the radius and ulna (November, 1933) The ulna had united 
but the ladius presented a pseudarthrosis It had been treated by double trans- 
fixion (olecranon and metacarpals), traction, and plaster-of-Paris Later both ends 
of the bone had been subjected to multiple subcutaneous drilhng by a wire drill 
0 5 mm in diameter It was intended to do this operation under brachial plexus 
anesthesia, but for some reason it was impossible to locate the brachial plexus 
With the needle, and anesthesia was by open ether Through an incision about 
Six inches long the radius was exposed at the site of fracture The pronator teres 
lay obhquely between the fragments and had obviously been responsible for non- 
union The interposing muscle was cut away, and both bone-ends were cleared 



Fig 222 — Excision of wound of the finger under plexus anaesthesia 


of scar tissue and refreshed by a mbbling forceps, until the marrow cavity was 
exposed in each The obhque fracture could then be held in good position by 
Lambotte’s forceps The fragments were umted by a single strand of stainless 
iron wire, which perforated and surrounded the bone All the scraps of bone 
which had been removed were packed round the area of fracture The wound 
was closed by three layers of interrupted sutures The patient was removed to 
the adjommg room and the arm put up in an unpadded plaster cast, extendmg 
from the shoulder to the knuckles, the elbow at a right angle and the forearm 
midway between pronation and supination The whole hmb was finally placed 
on an aeroplane sphnt 

3 Removal of Chondroma from the Knee-jomt —A man of middle age 
who had had intermittent pain and disabihty in the left knee A tentative diagnosis 
of loose body in the joint had been made, the X-rays being negative Under spmal 
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anaesthesia the knee was opened by a longitudinal incision, medial to the patella 
A fibro-cartilaginous mass was found growing from or attached to the deep surface 
of the vastus medialis , it was removed The knee was closed by two layers of 
interrupted silk suture 

4 Dislocation of the Sliouldci. — ^A stout woman of 55, who had had an 
accident three weeks previously , she had been treated elsewhere, but on account 
of the great swelling of the shoulder the nature of the injury had not been recog- 
nised There was an anterior dislocation of the shoulder, the great tuberosity 
being fractured but not separated Undci general anesthesia by ethyl chloride 
the shoulder was reduced by steady manual traction, counter-traction being made 
by the heel in the axilla After reduction was effected, the arm could easily be 
put in and out of its socket It was bandaged to the side X-rays showed reduc- 
tion to be satisfactory In a week’s time it would be put up on an aeroplane splint 

5 Old Fracture of the Neck of the Femur — Johansen’s modification 
of Smith-Pcterson’s method A healthy man of 50 had had a fracture of the 
neck of the femur in February, 1934, and had been treated elsewhere by pm 



rxo 223 — Case of gunshot fractures of the femur occurring m the noting in 1 ebruars, 1934 
o, On ndmis5)on, b, 1 hrcc months later 

traction and plaster casts He presented a typical medial fracture of the femoral 
neck, with shortening and varus deformity Three days previously a pm had been 
put through the tibial crest and weight traction applied X-rays showed the reduc- 
tion was incomplete Operation took place under spinal anesthesia on June 8, 
1934 Powerful traction was made by a screw traction apparatus X-rays taken 
by a portable apparatus showed 1 eduction to be satisfactory Three small pieces of 
metal were stuck on to the skin along the line of the neck of the femur for purposes 
of orientation Two long boring wires were then thrust about ii cm from the 
base of the great trochanter upwards and inwards to the head of the femur X-rays 
showed that neither wire was in a satisfactory position, one having slipped in front 
and the other behind the head of the bone This procedure had to be twice 
repeated before the pm could be placed in position satisfactorily The flange 
Johansen pm was inserted through an incision about foui inches long, the 
hole m the pm being passed over the right wire guide and driven home T c 
last set of X-rays taken while the patent was on the table (actually the sixt 
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in point of number) showed the final position to be satisfactory The spinal 
antesthetic did not last long enough, and a little general antesthetic by open ether 
was given from time to time at critical stages of the operation, the patient himself 
begging that he should not be rendered unconscious 

The circumstances of this operation were noteworthy In spite of the utmost 
care in the matter of orientation the wires seemed obstinately to refuse to go where 
they were wanted, and yet everything was done with calm dehberation and utmost 
precision, without hurry or flurry It was difiicult and disappointing for an 
operator, who would naturally have liked everything to go quickly and smoothly 
There was, however, no sign of irritation eithei by word or gesture, nor was there 
the slightest suggestion of abandomng the attempt until success had been achieved 
We saw a number of other cases in which this operation had been done with 
complete success at varying periods after the accident On return to his bed the 
patient’s leg was elevated on a Braun’s sphnt, with adhesive plaster traction and 
suspension of the toes This was to be maintained for a week, when a plaster cast 
would be applied and fourteen days after the operation he would be allowed to walk 

THE TREATMENT OF CERTAIN TYPES OF CASE SEEN IN THE 
RECEIVING-ROOM AND ON THE WARD ROUND 

The Setting and Fixing of Recent Closed Fractures — Each case is im- 
mediately X-rayed and anaesthetized by local infiltration, brachial plexus, or spinal 
anesthesia In fractures near the joints with no apparent displacement, an attempt 





Fig 224 — Fracture of femur treated by elevation and traction 

IS made to produce displacement and X-ray examination is repeated In this way 
a good idea is obtained of the habihty to displacement The fracture is then 
reduced, fixed by manipulation and skeletal traction, and agam X-rayed When 
satisfactory it is fixed m an impadded plaster cast, the skeletal traction usually 
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remaining The limb is always put up in an elevated position— the leg on a 
Braun’s splint, the arm on an aeroplane splint (Figs 224, 225) The next day, 
and then daily afterwards, all joints of the limb not fixed by plaster are moved by 
active contiaction of the muscles In closed fractures of the leg below the knee a 
few days after the setting a walking-iion is incorporated m the cast, and the patient 

gets up daily No crutches of 
the ordinary' kind arc allowed, 
but m the first days of walking 
four-legged hand crutches are 
used until the patient can support 
himself with sticks Patients 
with fractured femurs begin to 
walk in casts with walking-irons 
from six to eight weeks after 
injury' In all cases of lower- 
limb fractures, when the plaster 
cast IS removed an Unna’s paste 
dressing is applied from the toes 
to the knee, and in this way 
oedema is prevented We actually 
saw a great number (over 100) 
cases of closed fractures of the 
lower limb, without ever seeing 
any swelling or oedema round the ankle No case of fracture had any stiff joints 
apart from those where the joint itself had been involved 

The formula for the treatment of recent closed fracture is, then (i) Accurate 
setting and X-ray control , (2) Uninterrupted fixation until bony union is firm , 
(3) Elevation of the injured limb , (4) Active exercise of the muscles and proxi- 
mate joints , (5) Natural use of the limb as soon as union allows 

Wounds and Open Fractures (Figs 226, 227) — Wounds of the skin and 
soft parts receive the same treatment whether there is an associated fracture or 
not There is no washing of the limb or even of the skin round the wound 
Exuberant hair is cut away by scissors or dry shaving, and the parts are freely 
painted with iodine Local anicsthcsia is employed, either infiltration round the 
wound, or of the regional nerves Brachial plexus or spinal anaesthesia is used 
for the more severe type of case The edges of the skin and damaged surface 
of the soft parts are excised 

The cleansing is mechanical, not by chemicals or washing This mechamcal 
cleaning by the careful excision of damaged tissues requires great time and patience 
The patient illustrated in Fig 228 had a machinery accident in which his arm was 
caught m a revolving belt The wound toilet in this case occupied close upon 
three hours, and a general anaesthetic was necessary before its completion The 
patient who had had this injury was seen by us a year later, with a very 
useful arm 

If the bone is fractured, all fragments of any size are preserved and dirty 
surfaces are cleaned by nibbling forceps, not by mere scraping with a spoon Mo 
fixation or suture of the bone is permitted , m fact no ligatures or sutures of any 
kind are buried in the wound unless this should be necessitated by the injury 0 



no 225 — rraatirc of humerus Tnction on an acrophne 
splint 
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a considerable blood-vessel or the division of a nerve-trunk The skin is sutured 
if this can be done with not more than modciate tension The fractured limb 
having been put up in the usual way (traction, plaster-of-Paris), the sutured wound 
is left quite uncoveied and exposed to the air Contamination by dust or flies is 
avoided by the use of a single layer of muslm arranged as a cage over, but not in 
contact with, the limb If the wound heals by first intention, the silk stitches are 
left in place for one to si\ weeks If the m ound breaks down, or if there has been 



a 



Fig 228 — Open fnciurc of nduis and ulna rcsuUing from a machinery ccadcni a, Condition on 
admission, wound toilet took ncarlj three hours A >car later — condition when we saw the patient 
—almost perfect function 

a skin defect from the first, this is allowed to heal under a scab We saw upwards 
of fifty cases of wounds, most of them associated wuth open fractures, and in not one 
was there any evidence of spreading infection, either local or constitutional 

Dr Bohler lavs no claim to originality in the matter of not washing wounds, 
of using no dressings, or of applying plaster casts without padding In regard to 
the last two points, at first he was forced by the necessities of the War to dispense 
with either dressings or padding, and having used these simple methods, he became 
convinced of their superiority 

Fractures of the Spine (F/g 229) — These form a very important and 
interesting group of cases After exact frontal, lateral, and sometimes oblique 
X-rays have been taken, the patient is kept at rest for a few days before reduc- 
tion unless there is paralysis, m which case reduction is done at once Local 
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(paravertebral) anesthesia is given by injecting 5 per cent novocain by the side of 
the affected vertebral bodies The reduction is made by hyperextension of the 
spine, the head and arms resting on a high table and the legs on one much lower 
The rectification is checked by fresh X-rays, and if necessary the hyperextension 
IS increased The posterior prominence (gibbus) disappears as rectification is 
effected The bony points of the pelvis are protected by wool stuck on by 
mastisol, the trunk is enveloped in a piece of stockingette, and the plaster case 
apphed Within three days to a week the patient is allowed up, and it is almost 
incredible how quickly he is able to carry out the exercises prescribed for hun 
At first these are only active movements of the arms and legs, but at a later 
period weights are carried on the head, beginning with 5 kilos and increasing to 
40 kilos, whilst trapeze gymnastics are finally 
performed (Ftg 230 ) 









Fig 229 — Group of cases of compression fracture of spme m plaster Note the hyper- 

extension (lordosis) 

There were actually five cases of compression fractures or fracture-dislocations 
of the spine as in-patients on the occasion of our visit One, a case of fracture- 
dislocation of the cervical spine, was awaiting reduction, three cases were still in 
plaster, and one had had his plaster removed All were men, and they occupied 
one ward This principle of putting similar cases together was always carried out 
as far as possible Each group seemed to form a happy family, or school class, 
fhe ‘ old boys ’ encouraging the ‘ freshmen ’ All are desperately keen to do their 
lessons well, and the repetition of the exercises, individually and as a class, before 
the visiting surgeons, at least once a week, is an event which they evidently enjoy 
Dr Bohler says that the treatment of injuries, and especially of fractures of the 
spine, is one part physical and three parts psychical 
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The same spirit of happy enjoyment pervades the whole hospital, and among 
the 120 in-patients we saw only one or two depressed or unhappy, these being 
women recently admitted with head injuries There were three cases of pulmonary 
infarct from embolism, all in stout middle-aged patients with fractures This 
complication had occurred m all three patients within twenty-four hours, and we 
were told that this is their usual experience — namely, that a year or more will 
pass without a single case and then several cases will occur at the same time 
It was suggested that meteorological conditions may account for this Although 
accidents of all kinds arc admitted, those involving thoracic and abdominal viscera 
constitute only about 2 per cent, and we saw only one case of appendicitis, one 
hernia, and one abdominal wound 



Fig 230 — Excrci^scs bj man three months nficr compression fracture of spine 


All patients who have been discharged from the hospital and have not vet 
returned to work arc seen by Dr Bolder himself once a week, this inspection 
taking place on the ground floor of the large building Every case is followed 


up until the final result is achieved 

The physiotherapeutical department is conspicuous by its absence Except for 
some gymnastic appliances and those necessary for Swedish drill there is nothing of 
this sort Massage and passive movement are forbidden in all recent injuries, and 
if proper treatment has been carried out, they are unnecessary at later stage 
The most prejudiced or sceptical observer cannot fail to be impressed by a 
visit to Dr Bohler In matters of technical detail there must always be room for 


differences of opinion Particularly in regard to the treatment of recent fracture 
cases by opeiative methods, it would seem to us that Bohler has an aversion that 
almost amounts to superstition Also in cases of pseudarthrosis the modern bone- 
grafting operation might find a much larger place But the broad principles of the 
work meticulous care in observation, treatment, and records , unremitting hard 
work in carrying out the treatment , enthusiasm for ideals, originated by the Chief, 
loyally followed by the team, and happily accepted by the patients , and, most 
convincing of all, the acid test of results — these all defy criticism 
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EXPERIMENTAL SURGERY 


THE SECRETION OF MUCUS BY THE EPITHELIAL CELLS 
OF THE GALL-BLADDER, AND THE EXPERIMENTAL 
PRODUCTION OF MUCOCELE 

By HAROLD E HARDING 

lECTURER IN PATHOLOGY, SHEFFIELD UNIVERSITY 

The descriptions of the epithelium of the gall-bladder given m standard text-books 
of histology are woefully scanty, in nearly all instances shghtly inaccurate, and 
sometimes notably untrue For instance, Maximow (1933) states defimtely that 
the gall-bladder does not secrete mucus , Mann (1928), Jordan (1927), and Ca)al 
(1933) make no mention of mucus granules in the cells , the tenth edition of 
Schafer (1916) contains a drawing taken from Sommer (1909) showing the granules, 
but does not mention them in the text, a later (twelfth) edition leaves out even 
this picture A very good description is given by Pfuhl (1932) in von MoUendorf’s 
expensive text-book, but even this account contains several minor inaccuracies 

MATERIAL 

I have examined the gall-bladders from a large number of cats, and from 
several rabbits, guinea-pigs, goats, sheep, pigs, and dogs At the beginning a 
number of different fixatives was tried out, and as a result of these experiences 
Helly’s fluid was used as a routme 

Normal human material is very difficult to obtam I have examined gall- 
bladders removed at post-moitem as early as one hour after death, but in every 
case the mucosa was largely degenerated This rapid degenerauon after death is 
well recogmzed , Boyd (1922-3) gives some evidence that it is produced by the 
bile, since gall-bladders kept in water did not degenerate as rapidly as those kept 
in bile By the kindness of Dr Carleton, of the Histology Department at Oxford, 
I obtained a number of sections of a normal human gall-bladder removed at opera- 
tion Further, it seemed to me probable that most surgeons remove a normal 
gall-bladder occasionally — a few operators even admit this — and I therefore arranged 
to have a portion of every gall-bladder removed over a certain period m the Sheffield 
hospitals fixed in Helly’s flmd immediately after removal from the patient and long 
before it would normally be placed in fixative This has proved a useful method 
Of fifty such gall-bladders two appear to be normal histologically as they did 
macroscopically, and the climcal history does not seem to demand a diagnosis of 
any lesion m the organ I do not suggest that this is necessarily a true proportion 
for all operations , it is possible that the surgeons were influenced to some small 
extent by the knowledge that I desired to collect normal matenal 
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The other cases in this series provide wcll-fi\cd examples of inflammatory 
changes of varying kinds and degrees Besides these I have examined a large 
numbei of gall-bladders sent in for routine examination These were usually fixed 
in 10 per cent formalin, a bad fixative since it causes swelling and bursung of 
mucin granules Furthermore, the material is seldom put into the fixative until 
some time after removal, so that it is very unusual in such specimens to find an 
intact mucosa From the point of view of the epithelium such material is useful 
only in studying the incidence of such structures as ‘ Luschka’s ducts ’ and meta- 
plastic gland formation 


MUCUS SECRETION 


The mucosa of the gall-bladder is covered by a single layer of tall cylindrical or 
prismatic cells, having a distinct resemblance to the intestinal epithelium from which 
they arc derived during development There is no essential difference between the 
mucosa of the gall-bladders of men, cats, dogs, goats, sheep, and pigs {Fig 231) 

The epithelial cells of the rabbit’s mucosa arc, 
, , r however, distinctive, in a manner similar to 

^ ‘ their intestinal epithelial cells {Ftg 232) The 

cells arc more darkly staining, much narrower, 
have their nuclei closer to the free border, and 
do not normally show mucin granules 
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Fig 231 — Normal €*^1 mucosa FiKcd 
Helly s fluid Snincd harmitoxyhn and 
eosm Drawn as seen under in objective 


Fic 232 — Normal rabbit mucosa Similar fixation, siainint,, 
and magnification ns F/i’ 231 


In preparations fixed in Holly’s fluid definite clearly outlined granules can be 
stained in the cells with mucicarmine Many other fixatives, and in particular 
10 per cent formol-saline, cause the granules to swell so that only a diffuse staining 
is to be obtained Many writers— e g , Pfuhl (1932) and Winkenwerder (1930)— 
state that a distinct red staining is not obtained with mucicarmine but only a pmk 
coloration I find that with good fixauon and carefully prepared mucicarmine 
bright red staining of the granules is to be seen regularly in all my material except 
m the rabbit, for whose tissues Helly’s fluid is possibly not a good fixative More 
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consistent results are to be obtained with mucicarmine made according to Sou±- 
gate’s modification (1927), but the original Mayer’s formula has worked well on 
occasions In making the stain it is essential to follow the times given very closely , 
1 e 5 boihng must be for two imnutes by the stop-watch Metanil yellow used as 
a counterstain after hsematoxyhn and mucicarmine gives prettier pictures with the 
low powers of the rmcroscope but tends to dimimsh the defimtion at high magni- 
fication 

The granules appear m that region immediately above the nucleus occupied 
by the Golgi body From here they extend towards the free surface of the cell, 
sometimes in rows, and generally spreadmg out slightly fanwise so as to be closer 
to the lateral border at the summit of the cell Granules are never seen below 
the level of the top of the nucleus in normal material, nor are they found reaching 
quite to the lateral borders of the cell At the free border of the cell this mucus 
secretion can sometimes be stained passing through 
the pores or canals of the cuticle , more frequently 
tiny globules of secretion are visible sittmg on the 
border after emerging from the cell 

In occasional cells containing only a relatively 
small amount of mucus, granules are found imme- 
diately above the nucleus only, or with also a few 
granules near the free border but at a distance 
from the supranuclear group {Ftg 233) This 
appearance suggests that the granules may be 
formed in relation to the Golgi body as described 
by Florey (1932) in mammahan goblet cells 

It IS interesting to note that Erdmann (1931) 
found granules staimng with mucicarmine in her 



tissue-cultures of gall-bladder epithelium The 
granules were not very numerous, and the cells 
contained about the same number whether they 
came from a ten days’ or a fifiy-six days’ culture 
As is to be expected, not all the cells are to be 
found at the same functional phase in any given 
organ Some are filled with secretion, others lire 


Fig 233 — Normal human epithelial 
cells Fixed Kelly s fluid Stained 
hsmatoxylm, mucicarmine, and metanil 
yellow Drawn as seen through [oil- 
immersion lens Shows mucin granules 
in region of Golgi bodies and near 
free surface of cells , also striated 
border appearing as row of short hairs 
The second cell from the top is a 
Stiftzell ** 


practically emptied , and all stages in the formation and discharge of this secretion 


are to be found Such variation is not so much in defimte areas of the surface as 


diffusely scattered Thus a cell so grossly swollen with mucus granules as to bear 


some resemblance to a goblet cell may be flanked on either side by thin cells 
almost devoid of granules Only a small proportion of cells m a normal gall- 
bladder, however, vary greatly from the average appearance described above Cells 


contaimng large quantities of mucus may be nustaken for goblet cells on super- 
ficial exammation, and their nuclei tend to be pushed closer to the base of the cell 
and to be flattened like an orange The occurrence of such cells in small groups 
m the gall-bladder of a dog led Cutore (1906) to describe them as a pecuhar form 
of intra-epithelial gland formation In a later vigorous article (1910) he accused 
Jurisch (1909) of pubhshmg similar illustrations without acknowledgement and with 
a mismterpretanon of their sigmficance Jurisch’s reply (1910) is simple and 
effective “ each cell of the epithelium can secrete and does so to a variable extent 
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Fir 23“! — ^KormM cal epithelium Similar 
fi\ition, ataimnc.ancl magnification to / if 233 
Shows mucin granules and striated border 


according to its position — it docs not advance our understanding of the secretory 
process to give special names to those cells which at the moment of fivahon are 
secreting strongly ” 

Rather more common than the vciy swollen cells arc others of a thin rod- 
shaped or whip-like form described at length as “ Stiftzellcn ” by many wnters 

They are mentioned by Sudlcr (1901) and 
Aschoff (1905), whilst Shikinami (1908) found 
them in liis material in varjung numbers 
Junsch (1909) described them as very long 
thin cells having a darkly staining cytoplasm 
and with strcak-likc nuclei that might be 
indented or cornered Both of the latter 
writers take the view that the secreuon is 
formed in the ordinary’ epithelial cells, nhich 
%\ith increasing fullness change into true goblet 
cells j the secretion then bursts through the 
cuticle and the cmpued cell becomes a “ Sdft- 
7cll ” While Shikinami bchei cd that the 
“ Stiftzellen” were then freed and thrown off, Junsch thought they could recover 
and that the functional cy’clc could start again Winkenw order (1930) described these 
cells and their staining characteristics, and traced the stages of their formation by 
the extrusion of mucus granules from the more usual epithelial cells He found also 
that these cells exhibited a greatly aug- 
mented permeabihty for potassium ferro- 
cy'anide and ferric ammonium citrate 
Although It IS quite possible that these 
cells at the end of the secretory phase 
have a greater capacity for absorption than 
those actively forming secretion, his ex- 
periments are by no means conclusive 
since the chemicals used arc definitely 
toxic These “ Stiftzellen ” arc to be 
found in varying numbers in all my 
material, occurring usually singly but 
occasionally in groups of three or four 
Only a few of them are, however, com- 
pletely devoid of granules , most of them 
show a few granules towards the free 
surface (see Fig 233) I beheve that they 
do not represent a different type of epi- 
thelial cell, but only a particular functional 
phase 

I have performed some experiments 
to demonstrate the actual secretion of mucus by the epithelial cells of rats 
(Figs 234, 235) Under ether anaesthesia a small portion of the gall-bladder 
wall was removed and fixed immediately in Helly’s fluid to serve “ 
control since the amount of mucus present varies from animal to animal The 
opening in the bladder was sewn up and a solution of mustard-oil in olive-01 



riG 235 —Normal cat epithelium Similar 
fi\ation, itaimnc and macmficanon to Tie 
Variation in mucin content in different areas i nc 
two portions of epithelium illustrated become con 
tinuous further to the right in the actual 
(Non —I haic been unable to draw cells containing 
more than a moderate number of granules Man 
cells contain a far greater number than those ngur 
here ) 



EXPERIMENTAL SURGERY 


359 


introduced into the organ , after this the abdomen was closed and intravenous 
chloralose given At the end of two hours the cat was killed^ the gall-bladder 
removed immediately and portions of it fixed It was found, as might be expected, 
that the epithelium was a very fragile structure and that mustard-oil solutions of 
a strength innocuous to the stomach or intestine produced marked damage Weaker 
solutions (2 drops in 25 c c ) produced no evident naked-eye or nucroscopical 
damage, but a very defimte evacuation of the mucus granules was found in sections 
It would appear, then, that the epithelial cells can be provoked to secrete by a 
mild experimental irritation It is improbable that mustard-oil has any specific 
action beyond its irritative properties, and it seems likely that the operative pro- 
cedures played some part in the production of the phenomena Nevertheless, 
similar experiments using plain ohve-oil did not give any marked evacuation of 
mucus Evacuation of mucus has also been produced in cats by intravenous 
injections of pilocarpme in large quantities (| c c of i-iooo solution every fifteen 
minutes for two to three hours) 

In naturally occurring inflammations in the human gall-bladder the mucus 
content of the epithehal cells varies considerably Occasionally a mild acute inflam- 
mation results m the cells containing a greater amount of secretion than normal, 
and more mucus is found lying on the free surface This is a condition of 
“ catarrhal cholecystitis ”, and is only rarely seen in histological preparations 
More frequently acute inflammation produces a destruction of a large number of 
the epithehal cells, especially the more superficial ones , ulcers are thus produced, 
and there is an accompanying acute inflammatory exudate of sero-fibrmous fluid 
and polymorphonuclear leucocytes The remaimng epithelial cells in these cases 
of “ ulcerative or purulent cholecystitis ” usually contain only a few granules of 
mucin In chrome or recurrent inflammations of the gall-bladder the mam features 
of the epithehal layers are the occurrence of hyperplasia with prolongations into 
the wall of the organ, and of metaplasia Generally the amount of mucus secre- 
tion IS increased, but there is considerable variation from case to case, and frequently 
m different areas in the same case In the condition described as ‘ mucocele ’ or 
‘ hydrops ’ of the gall-bladder, I have usually found marked flattemng of the 
epithehal cells which contain only traces of secretion I have not, however, any 
really well fixed material most of my specimens have been obtained post-mortem, 
and the others are rather inadequately fixed in formahn Bauer (1931) and Bauer 
and Hakki (1932) report cells filled with mucin granules — a “ mucoid transforma- 
tion” — m their specimens 

EXPERIMENTAL PRODUCTION OF MUCOCELE OF 
THE GALL-BLADDER 

Numerous experimenters have endeavoured to produce in ammals a condition 
similar to the mucocele or hydrops found occasionally in man as a result of obstruc- 
tion at the neck of the gall-bladder Such an obstruction is commonly due to the 
impaction of a sohtary stone in the neck of the gall-bladder, but may be produced 
in other ways Riedel (1903) considered that the condition had a purely mechanical 
origin, but Aschoff (1905) thought that simple obstruction was insufficient and 
that an added infection was needed He found that m dogs an aseptic tying or 
resection of the cystic duct did not produce such a condition, but resulted in an 
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atrophy of the gall-bladder Mocquot (1909) saw a temporary mucous distension 
as a result of such experimental interference, but this was followed by definite 
contraction of the organ Mignot, Businco (1917), Borgi (1921), Agnfolio (1923), 
and Petrescu (1924) failed to produce anything more than a temporary distension^ 
followed invariably by a contraction of the organ with a progressive atrophy of 
the mucosa and concentration of the contained bile Galli and Vecchi (1928) tned 
tying the cystic duct, introducing a sterile foreign body (human gall-stone) into 
the gall-bladder, infecting the gall-bladder with typhoid bacilli, and combinauons 
of these procedures in none of their thirty-one dogs did they produce a condiuon 
comparable with hydrops in the human 

Toida (1920), cxperimcnung on dogs, cats, and rabbits, found that simple 
aseptic tying of the cystic duct, with or without a tying of the cystic artery or the 
introduction of a foreign body, did not produce a condiuon of hydrops but only 
a sclerosis or contraction of the bladder and a thickening of the contained bile 
However, the introduction of bacteria of feeble virulence into such an obstructed 
gall-bladder provoked a catarrhal ty'pe of inflammation and he was thus able to 
produce what he described as a typical hydrops Bacteria of a higher virulence 
produced a purulent inflammation 

Hunt, Davis, and Boyden (1931) tied the cystic duct in cats, and examined 
the results at intervals up to a fortnight They found that only 50 per cent of 
the gall-bladders showed a normal mucosa, in 20 per cent it was oedematous and 
in 30 per cent definite inflammatory changes were present They state that such 
operauons m cats arc ahvays follow'cd by some degree of cholecystitis, w'hich ranges 
from the mildest inflammation to a hydropic distension of the organ, although 
there is no evidence of infccuon of the cysuc bile They conclude that hydrops 
of the gall-bladder may occur m the absence of infccuon, and believe that it is 
due to moderate interference w'lth the blood-supply, to W’hich interference the 
irritating acuon of stagnant bile may be a contributory but not csscnual factor 
A fair cnticism of their conclusions is that they observed only the immediate and 
early results of occlusion Earlier writers have noted that there is someumes a 
temporary distension but that a true mucocele docs not eventuate under these 
coniuons The high proportion in which inflammatory changes were demon- 
strated histologically is noteworthy in view of the findings of Andrews and Hrdina 
(1930) and Andrews, Schocnheimcr, and Hrdina (1932), w'ho state that it is very 
ifficult to produce stasis of any sort in the gall-bladder of the dog without the 
prompt onset of sepsis When the cysttc duct is ued and the gall-bladder needled, 
severe degenerative changes promptly appear owing to mfecuon arising m the 
occluded, traumatized organ The bile, which w'as sterile, promptly becomes 
infected by great numbers of organisms, and microscopical examination of the 
wall shows a marked onset of a moderately severe inflammatory process 

Bauer (1931) confirmed the findings of Toida (1920) that it is impossible to 
shut off the gall-bladder for any length of time by introducing a foreign body into 
the lumen such bodies wander readily either into the fundus of the bladder or 
down the bile-ducts He therefore tied the cysUc duct m dogs, generally including 
the cystic artery in the hgature Provided the vesicle was not detached from the 
liver he found no alteration directly attnbuted to the tying of the cystic 
whose functions were taken over by anastomosing vessels When the gall-blad er 
was emptied of bile and washed out with sahne an immediate secretion of mucus 
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occurred, at first small in amount, clear and fluid, then increasing in quantity, 
becoming more and more dense and contaimng greyish-white floccules No disten- 
sion of the bladder occurred, however , it filled up slowly to a normal size At 
the end of three months the condition was well marked The mucosal cells, 
particularly those at the fundus, showed an increased content of mucus granules 
staining deeply with mucicarmine After this period there occurred a regression, 
the epithehum ceased to secrete mucus, the cells tended to become flattened and 
to contain few granules staining with mucicarmine At a still later period (eight 
months) the contents were found to be again flmd, suggestmg a re-absorption or 
possibly a destruction of the mucus When the gall-bladder was not emptied of 
Its bile such a sequence could not be produced Instead there was a degeneration 
of the epithehum, attributed to the toxic action of the retained bile, and mucus- 
producing cells were rare The bile became greatly concentrated, but there was 
very httie evidence that anything but water was absorbed The introduction of 
a sterile gall-stone into the occluded, washed-out gall-bladder appeared to augment 
the intensity of the production of mucus, but again there was no distension 
Inoculation of a suspension of B colt of attenuated virulence into such a bladder 
gave a rapid distension of the organ with a clear mucoid fluid comparable with 
that found in a human mucocele This result could only be obtained provided 
the cystic artery was intact, a fact noted previously by Toida (1920) Bauer did 
not foUow any of these cases for more than a fortnight, at the end of which time 
B colt could still be cultivated from the distended organ These experiments aie 
also recorded in a paper by Bauer and Hakki (1932), but with fewer details They 
insist that a true mucin is produced by the epithelial cells of the gall-bladder in 
dogs and man 


AUTHOR’S EXPERIMENTS 

In a number of experiments on the gall-bladder of the cat, a few have some 
bearing on this problem All the experiments were performed under ether, and 
aseptic precautions were taken throughout In every case the cysuc duct was 
occluded by a ligature of silk, the cystic artery being sometimes included in the 
ligature but left free whenever possible No evident difference was found at any 
time as a result of inclusion of the artery , there is apparently a sufficient collateral 
circulation from the surface of the liver to which the gall-bladder is usually closely 
applied m the cat The occlusion of the cystic duct was tested when the animals 
were eventually killed, and in all cases the duct appeared to be completely shut 
by the ligature in one case, however, after 53 days the contents of the bladder 
appeared to be normal bile Although it could not be demonstrated, it appeared 
likely that there was an accessory duct or an anastomosis via the small tributary 
described by Rous and McMaster (1921) This experiment was disregarded In 
two cases in which the cystic duct was occluded for six months, the common bile- 
duct was distinctly dilated 

In experiments where the only interference consisted of tying the cystic duct, 
a condition that could be described as a mucocele did not develop Such gall- 
bladders were examined 4, 48, 90, and 181 days after the operation The first 
two were of normal size, the third about half normal, and the last quite small 
The contents were m all cases thick dark bile, which in only one case (48 days) 
appeared to the naked eye to be mixed with mucus Defimte histological evidence 
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of jnflammation was to be found in all except the last In short, these findings 
agree with all the previous published results— simple obstrucuon of the cystic 
duct does not lead to the formation of a mucocele In another case an anomalous 
result was obtained after simple tying of the duct This animal was killed 28 
days after the operation , the vesicle was definitely but not greatly distended and 
appeared normal on its external surface The contents were found to consist 
almost entirely of material resembling white of egg, whilst only at the fundus was 
there some pale yellow opaque material applied to the mucous membrane There 
was histological evidence of a subsiding inflammation, but no organisms could be 
found in smears or sections This experiment docs not fit in with those recorded 
above or with previously published ones Judging from the small amount of bile 
pigment present in the bladder after four w'eeks, it seems probable that the organ 
contained only a very small amount of bile or only very dilute bile at the time of 
operation No other experiments show absorption of large amounts of bile in so 
short a time, and there was no microscopical evidence of such an absorption in 
this case If this experiment is to be included in this senes it should be placed 
rather amongst those in w'hich the gall-bladder w’as emptied of its bile I prefer 
to record it as an anomalous result and not to include it w'lth either group 

In other cats, after ligating the cystic duct, the gall-bladder w^as empued 
through a fine needle, washed w’lth sterile saline, and left partially filled with saline 
One such after 29 days w'as small, contained only a little mucus, and showed no 
histological evidence of inflammation One left for 88 days was found to be enlarged 
and tense , it was distended with very thick sticky material coloured a golden 
brown by altered blood pigment (the wall had been deliberately damaged ivith 
forceps at the operation) no organisms could be detected, but there was definite 
histological evidence of a mild inflammatory' reaction A third gall-bladder after 
187 days was enlarged to about tw'ice the normal si7e , it contained a clear, viscid 
fluid like egg-white, W'hich at the fundus was rendered opaque by numerous 
ghstening particles of cholesterol No histological evidence of inflammation could 
be found in the body of the bladder but the appearances at the fundus suggested 
a continued mild inflammatory lesion , no orgamsms could be found in smears or 
sections 

Attempts to produce a mucoid dilatation by injecting B coh obtained from cat 
fteces were uniformly unsuccessful A purulent cholecystitis resulted in every case 


DISCUSSION 

It is possible, though difficult, to produce in the gall-bladder of the experi- 
mental animal a condition comparable with human mucocele The presence of 
bile in the occluded bladder prevents this happemng, presumably because the 
inspissated bile tends to produce a destruction of the epithelial lining In a similar 
manner infection by orgamsms having an appreciable virulence does not produce 
such a condition , there is a purulent inflammation with destruction of mucosa 
cells For the development of an experimental mucocele the gall-bladder must e 
emptied of all but traces of bile and a very mild inflammation be initiated That 
emptying of the bile after occlusion is not of itself sufficient is shown in an experi 
ment recorded above where after 29 days the bladder was small and shrun en, 
and there was no evidence of inflammation 
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Toida (1920) produced the condition by infection of organisms of feeble 
virulence, and presumably evacuated the bile at the time of injection Bauer (1931) 
produced a mucoid distension by washing out the occluded gall-bladder, but found 
that the condition tended to regress He stated that there was no inflammatory 
reaction as a result of this procedure, but m view of the findings of Andrews and 
Hrdma (1930) it appears probable that a mild inflammation was set up as a result 
of mfection at the time of the operation 

In the cases of mucocele reported here there was in every case histological 
evidence of a imld regressing inflammation affecting part of the mucosa It appears 
possible that in these cases a imld mfection resulted from the operative interference, 
and that the consequent mild inflammation stimulated the epithelial cells to secrete 
large quantities of mucus and thus produce a mucocele The mucoid material 
distending the bladder is not purely mucus but a mixture of mucus and an albu- 
minous material, as is readily seen in smears or sections This is true of the 
contents of human mucoceles, but commonly the proportion of mucus is less — an 
albuminous fluid containing mucus Crystals of cholesterol may be found in the 
human fluid as m one of the cases recorded above It appears probable that in 
the production of a mucocele of the gall-bladder in man several factors must play 
a part (i) Obstruction, commonly by a stone , (2) Absorption of the bile contained 
in the vesicle,* or its expulsion by a mucous secretion before obstruction is com- 
plete , (3) A mild continued inflammation, probably bacterial but with orgamsms 
of a virulence too low to produce a purulent reaction 

These conclusions agree with Aose put forward by Ilhngworth and Dick 
(1932) “ the effects of obstruction of the cystic duct, however it is caused, depend 

on the degree and virulence of any present or potential infection When the pro- 
cess IS entirely non-mflammatory the gall-bladder gradually contracts and its 
contents become inspissated When a very mild degree of inflammatory change 
IS present, the first effect of obstruction is to cause a secretion of mucus, and the 
gall-bladder then becomes distended as a mucocele, which may remain completely 
aseptic When bacterial infection is present, the condition is that known as acute 
obstructive cholecystitis ” 


SUMMARY 

The mucosa of the gall-bladder has a single layer of large columnar or pris- 
matic cells thrown into folds of varying height accordmg to the degree of distension 
of the organ There are no essential differences in the appearances of the cells 
m men, cats, dogs, goats, sheep, pigs, or guinea-pigs The individual cells vary 
considerably in shape, size, and intensity of staimng according to their functional 
phase, but there is only one type of cell present in the normal epithehum Within 
the cytoplasm are found granules of mucus staimng brightly with mucicarmine 
Their number varies gready in different gall-bladders and in different parts of the 
same organ, but they are always present in normal tissue It is suggested that 
the granules are formed in the region of the Golgi body Experimental evidence 
IS given that the cells can be emptied of mucus by a mild irntation 


* That bile pigment can under appropriate conditions be absorbed from the occluded 
gall-bladder has been shown on several occasions, and examples were found in the above 
experiments 
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The epithelium of the rabbit’s gall-bladder is readily distinguished from that 
of the other animals examined The cells arc more darkly staining, much narrower, 
have their nuclei closer to the free border, and do not show mucus granules 
Experiments are described to show that it is possible to produce a condition 
of mucocele in the gall-bladder of the cat by tying the cystic duct and emptying 
the vesicle of its contained bile A factor in the production of this experimental 
mucocele is possibly a mild inflammation incidental to the operative procedures 

I am greatly indebted to Professor H W Florey for much help Part of the 
expenses entailed were met by a grant from the Beaverbrook Fund of the University 
of Sheffield 
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SURGICAL EXPOSURE OF THE (ESOPHAGUS 

By L O’SHAUGHNESSY and R W RAVEN, London 

Recent advances m physical therapy and the continued mortahty of surgical inter- 
vention have led many to suppose that the treatment of disease in the (esophagus 
should become the domain of the physical therapist and the endoscopist The 
recent demonstration of a successful intervention for carcinoma of the oesophagus 
by Grey Turner has done much to stimulate interest m the surgical treatment of 
such disease It is to be remembered that in many parts of the world treatment 
must lematn surgical, and, even if it should prove that in certain cases physical 
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riG 236 — A transverse section of the thorax at the level of the 4th thoracic v ctebra, showing the relations 
of tie ceoOphagus above the bifurcation of the trachea (After Eycleshymer and Schoemaker ) 

therapy is to be preferred, it is essential that surgery should be in a position to offer 
a less fatal alternative than is at present the case Innocent tumours of the (eso- 
phagus are rarely diagnosed, and in most of the recorded cases diagnosis has only 
followed exploratory operation , it may be assumed that more frequent exploration 
might lead to the more frequent discovery of conditions for which surgery can 
provide a dramatic cure Some cases of this kind operated on by Sauerbruch have 
recendy been recorded by Krauss, and Ohsawa has also exurpated a m3'-oma of the 
(esophagus with successful results 

The imtial difficulty in (esophageal surgery is adequate exposure of the organ. 
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and this alone will be considered here A senes of transverse sections (Figs 
236-238) give an impression of the apparently complex relations of the (esophagus, 


BIFURCATION ASC AORTA 



Tig 237 --A trans\crse section of the thorax at the Jc\cl of the 5th thoracic \crtcbn shossmf; the relations 
of the ossopfneus at the bifurcation of the tnchci (Afftr Prn/asor R J A n<rr} ) 



Fig 238 — \ transverse section of the thorax at the level of the 8th thoracic vertebra, showing the relations 
of the oesophagus below the bifurcation of the trachea {Aftei E\cleshytncr aud Schoeniaser ) 


but the mam structures are easily identified if an exposure based on the lines laid 
down m this paper is employed A senes of dissections has been carried out, and 
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careful measurements have been made of the length of the oesophagus which may 
be displayed at vaiious levels and the depth from the surface at which it hes At 
the same time the copious hterature of the oesophagus has been studied, and refer- 
ence will be made to some papers which are of special assistance to those who 
contemplate a surgical attack on the organ 

EXPOSURE OF THE CERVICAL (ESOPHAGUS 

Exposure of the cervical oesophagus has been carried out m cases of carcinoma, 
pharyngeal diverticula, and for the extraction of foreign bodies 

Some early cases of excision of a carcinoma of the cervical oesophagus by 
Sauerbruch are reported in detail by Schelbert One of these is of special interest 
as the growth extended into the upper part of the thoracic inlet A somewhat 
similar case has been reported recently by Evans, and Kuttner has also recorded a 
successful case in some detail In these cases the tumour had invaded the larynx, 
and this organ was extirpated as well as a segment of the oesophagus Despite 
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STERNO MASTOID (CUT) 


Fro 239 — Exposure of the cervical oesophagus at the thoracic inlet through a curved incision and 
division of the left sternomastoid muscle The left carotid sheath is retracted to the left, and the left 
lobe of the thyroid gland is retracted to the right 


this mutilation, the patients were able to talk, although m a low tone, and it is 
recorded by Evans that his patient was able to carry out her own shoppmg without 
difficulty 

There are very many accounts of operation for pharyngeal diverticula m the 
hterature One of the most comprehensive is by Wilkie and Hartley Approach 
IS by a longitudinal incision along the anterior border of the sternomastoid, and 
after division of the middle thyroid vein a lateral retraction of the carotid sheath 
affords exposure of the sac 
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Modern endoscopy has rendered the classical intervention of cervical 
ocsophagotomy for the extraction of a foreign body almost obsolete A very 
complete account of the indications, the method, and the literature are given by 
von Hacker and Lotheissen 

Technique (Ftg 239)— The patient lies on his back, with the head fully 
extended and rotated to the right An incision is made ii cm long, commencing 
at the left sternoclavicular joint and passing upward along the anterior border of 
the sternomastoid muscle The anterior border of the sternomastoid is defined 
and the muscle is retracted outwards , in this way the intermediate tendon of the 
omohyoid muscle is exposed and retracted upwards Ligature and division of the 
middle thyroid vein constitutes the next step of the operation The carotid sheath 
IS then exposed and retracted outwards, and the left lateral lobe of the thyroid 
gland, the sternohyoid, and sternothyroid muscles arc identified and retracted 
inwards The inferior thyroid artery is exposed in the lower part of the wound 
The left recurrent laryngeal nerve is seen lying posterior to the lateral border of 
the trachea and in front of the oesophagus The oesophagus, as it lies between the 
trachea and the vertebral bodies, is exposed in a length of 9 cm , at the level 
of the upper border of the manubrium stcrni its depth from the surface is 6 cm 

In his operation for the collo-abdominal extirpation of the oesophagus Grey 
Turner makes a transverse incision in the neck and divides the sternomastoid 
muscle In our dissections we found that this method enabled ii cm of the 
oesophagus to be exposed 

EXPOSURE OF THE THORACIC CESOPHAGUS 

The thoracic oesophagus has been exposed in eases of carcinoma, benign 
tumour, diverticulum, and for the extraction of foreign bodies Two routes arc 
available for exposure — the mediastinal and the transpleural Mikulicz was perhaps 
the first surgeon to make a determined attempt to exploit the surgery' of the thoracic 
oesophagus, and, after repeated trials of the mediastinal route, he came to the 
conclusion that only the transpleural route could give adequate exposure The 
chief modern advocate of the transpleural route is Saucrbruch Enderlcn, on the 
other hand, preferred the mediastinal route, and his account of the suigcry of the 
posterior mediastinum is of the utmost value Lilienthal still employs this approach, 
and It may be noted that one of the three cases in the world literature up to 1933 
m which natural swallowing was restored after excision of a carcinoma was earned 
out by him All authorities arc agreed that the mediastinal approach is to be pre- 
ferred in such cases as impaction of a foreign body necessitating ocsophagotomy, 
m intervention for perforation or rupture of the organ, or in extirpation of small 
diverticula which have perforated into a bronchus In this type of ease it is a con- 
siderable advantage to be in a position to leave a large open wound for drainage 

The merits and disadvantages of the mediastinal approach arc illustrated by a 
recent operation which one of us (L O’S ) performed The oesophagus was 
approached by a posterior mcdiastinotomy in the region of the lung root A 
tumour was exposed which was adherent to the left bronchus, and separation cou 
not be effected The intervention lasted for one hour, and the wound healed by 
first intention Only at autopsy some four months later was it disclosed that the 
tumour was actually a carcinoma of the left bronchus which had invaded t c 
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oesophagus With a better exposure this diagnosis should have been estabhshed 
at the operation, but on the other hand the immediate post-operative recovery 
might have been more delayed 

In exposing the upper thoracic msophagus by the transpleural route Sauerbruch 
resects the second and third ribs from the sternal margin for 6 cm of their extent, 
incises the sternoclavicular joint and dislocates the sternal end of the clavicle, and 
finally resects a portion of the first nb The pleura is opened by a vertical incision 
and the (esophagus identified as it lies behind the trachea Barrett has recorded 
an operation by Romams in which a diverticulum was removed which opened into 
the oesophagus just below the level of the azygos vein Approach in this case was 
made through an incision m the sixth intercostal space 


V 



r IG 240 — ^Exposure of the thoracic cesophagus above the bifurcatiorv of the trachea by the right 
transpleural route The right lung is retracted outwards and the oesophagus is seen behind the trachea 
and crossed by the vena azjgos major and the right vagus nerve 


For his successful case of radical operation for carcmoma Torek made an inci- 
sion along the whole length of the seventh left intercostal space The fourth, fifth, 
sixth, and seventh nbs were divided in the region of the tubercle and the pleura 
incised With this exposure an excision of the entire oesophagus from the diaphragm 
to the thoracic inlet was carried out under vision Kirschner has used the same 
interspace m displaying the lower (Esophagus and the region of the cardia 
Division of the seventh costal cartilage and the left rectus permits of a wide 
exposure of the diaphragm, and if necessary this muscle is divided in a line 
stretching from the oesophageal hiatus to the periphery Hedblom and Zaaiger 
have employed a very smular approach, but these authonties consider that a 
prehmmary resection of the lower ribs earned out some ten days before the final 
operation facilitates the subsequent exposure A left transpleural approach to the 
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lower oesophagus is also used by Saucrbruch, and this route was adopted by 
Eggers in his successful case 

Gregoire has described in minute detail an extrapleural approach to the lower 
end of the thoracic oesophagus He resects the twelfth rib on the left side, and 
after simple division of the tenth and eleventh ribs the pleura is separated from the 
costovertebral sulcus The oesophagus is exposed between the aorta on the medial 
side and the lung, covered by the separated costal pleura, on the lateral side By 
incising the diaphragm and so exposing the cardiac end of the stomach Gregoire 
has carried out an oesophagogastrostomy by this route 

Lilienthal enters the mediastinum after resection of the ninth nb on the left 
side According to the exposure required, further ribs arc excised after separation 
of the parietal pleura has been begun Lilienthal mentions the descending thoracic 
aorta and the great splanchnic nerve as important landmarks in the initial stages 
of the operation 

Technique — 

1 Right Traiispletnal Expostnc of the Uppci (Esophagus (Fig 240) — The patient 
lies on his back with the upper extremities extended by the side An incision 10 cm 
long is made over the second rib from without inwards to the sternum It is then 
carried vertically downwards over the sternum to the fourth costochondral juncuon 
and from thence outwards in the line of the fourth rib for to cm This flap, 
consisting of the skin, superficial and deep fascia:, and costostcrnal portion of 
the pectoralis major muscle and the pectoralis minor muscle, is dissected from the 
deeper structures and reflected outwards The periosteum is reflected from 
the second and third ribs over 12 and 14 cm of their length respectively', and similar 
lengths of these ribs, with their costal cartilages, arc removed The internal 
mammary artery and veins arc exposed in the inner part of the wound An incision 
is made in the second intercostal space to open the pleural cavity' The right lung 
IS retracted outwards and downwards and the following structures arc idenufied 
The superior vena cava with the right phrenic nerve and accompanying blood- 
vessels IS seen in the medial part of the wound The vena azygos major is 
seen arching over the root of the lung to join the superior vena cava The trachea 
IS easily identifiable, and the right vagus may be found in a triangle bounded 
by the trachea, the vena azygos major, and the superior vena cava The vena 
azygos major is divided and the mediastinal pleura incised to expose the oesophagus 
as It lies behind the trachea and above the right bronchus In this way 8 5 cm 
of the oesophagus may be exposed — tlic upper limit being the thoracic inlet and 
the lower limit the bifurcation of the trachea The exposed oesophagus lies at a 
depth of 7 5 cm 

2 Right Ti aiispleui al Exposiiie of the Lowei (Esophagus {Fig 241)— The 
patient lies on the left side, with a pillow under the ribs and the right arm held by 
an assistant as m the operation of paravertebral thoracoplasty An incision is made 
over the sixth rib from the costal cartilage to the inferior angle of the right scapula 
A subperiosteal resection of some 26 cm of the sixth rib is then carried out An 
incision is made in the sixth intercostal space and the pleural cavity opened After 
lateral retraction of the right lung the following structures are seen anterior to the 
oesophagus the bifurcation of the trachea, the left bronchus, the pericardium, and 
the diaphragm Posteriorly are found the vena azygos major and the thoracic duct 
Near the diaphragm the oesophagus becomes anterior to the descending thoracic 
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Tig 242 — Exposure of the 
thoracic ersophagus from the 
nrch of the aorta to the dia 
phragm b\ the left transpleural 
approacli The left lunc is 
rctncitd fonsards and the ceso 
phapus js seen J>ing between 
the descending thoracic aorta 
behind and the pericardium in 
front The latter constitutes 
the greatest obstacle to clear 
\isinn of the ccsophagus 


Fig 243 — Exposure of the 
thoracic ccsophagus at the bifurca- 
tion of the trachcT The parietal 
pleura has been separated from the 
vertebral bodies in a downward 
direction The ccsophagus is ex- 
posed between the separated lung 
and pleura and the bodies of the 
vertebrae The vena azjgos major 
Js the important landmar' for the 
ccsophagus as it crosses behind the 
latter to join the superior vena cava 
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pericardium constitutes the greatest obstacle to clear vision, but after division of 
the mediastinal pleura the oesophagus may be drawn outwards and the left vagus 
with Its plexus IS easily identified In this way the (esophagus is exposed between 
the arch of the aorta and the diaphragm in a length of 14 cm and at a depth 
of 9 5 cm 

4 Right Mediastinal Exposui e of the (Esophagus {Fig 243) — The patient hes 
prone on the table with the right arm held by an assistant as m the operation of 
paravertebral thoracoplasty The incision commences 5 cm to the right of the 
middle line at the level of the second nb and is carried downwards to the angle of 
the right scapula, at which point it curves outwards to terminate at the level of the 
eighth rib in the posterior axillary line After division of the trapezius and rhom- 
boid muscles the scapula is mobihzed, as in the operation of thoracoplasty The 
periosteum over the fifth, sixth, and seventh ribs, together with the tips of the 
transverse processes of the corresponding vertebrse, are removed The lengths 
of ribs removed are fifth rib, 7 5 cm , sixth rib, 8 5 cm , seventh rib, 7 5 cm 


CESOPHA&US 



Fio 244 — A diagram to show the exact ’■elations of the oesophagus at the level of the bifurcation 
of the trachea The oesophagus lies posteriorly to the commencement of the left bronchus and to a 
lesser extent it comes into contact with the commencement of the right bronchus 


The parietal pleura is gently separated from the vertebral bodies in a downward 
direction until the (Esophagus is exposed lying between the vertebral column and the 
separated lung and pleura The lung and pleura are on the right of the oesophagus, 
and the bodies of the vertebra are on the left , m front is the trachea and the left 
bronchus, and at the actual bifurcation of the trachea the commencement of the 
right bronchus also forms an anterior relation {Fig 244) The vena azygos major 
passes upwards on the left margin of the oesophagus anti at the level of the root of 
the right lung passes behind the (Esophagus to join the superior vena cava The 
right vagus nerve is seen on the right of the oesophagus giving a well-marked branch 
to the posterior aspect In this way 8 cm of the oesophagus may be exposed at 
a depth of 6 5 cm 

5 Left Mediastinal Exposure of the Lowei (Esophagus {Fig 245) — The patient 
IS placed prone on the table with the left hand held above the head by an assistant 
The incision commences at the level of the third nb, three finger-breadths below 
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the mid-linc, and extends vertically downwards until it takes an outward sweep 
along the axis of the eleventh rib The penostcum covering the posterior aspects 
of the ribs number four to eleven is exposed and elevated^ and 6 cm of each nb 
IS removed The length removed diminishes towards each extremity of the wound 
The parietal pleura is gently separated in a downward dirccuon, commenang near 
the mid-hnc The oesophagus lies between the separated lung and pleura and the 
descending thoracic aorta To the inner side of the aorta the bodies of the thoraac 



Tig 245 -^Exposure of tJic thoracic orsophaRus from the nrcli of the norn to the diaphracm h\ the 
left mediastinal approach TIjc parietal pleura is separated from the \criebnl bodies in a downtyaro 
direction and the ccsophigus is exposed bciutcn the scpanicd lung and pleur't and the dcscenoinc 
thoracic aorta 

vertebra: may be seen with the thoracic trunk of the sympathetic and the great 
splanchnic nerve The oesophagus disappears above under the arch of the aorta, 
and, below, it may be seen passing through the oesophageal hiatus of the diaphragm 
In this way the oesophagus may be exposed from the arch of the aorta to the dia- 
phragm in a length of some 14 cm A similar incision but with the sacrifice ot 
fewer ribs permits of a more limited exposure The oesophagus lies at a depth 
of 7 5 cm 
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THE ABDOMINAL (ESOPHAGUS 

Reference has already been made to the successful operation by Grey Turner 
m which a carcinoma of the (esophagus was extirpated by the collo-abdommal route 
His abdominal approach was made through a median incision, and after separation 
of the left lobe of the hver from the diaphragm, the oesophagus was exposed 

A carcinoma of the lower (esophagus was excised by Gohrbrandt from below 
the diaphragm and continuity was restored The abdomen was opened by an 
oblique incision below the left costal border The cardiac end of the stomach was 
drawn towards the surface, and after section of the left vagus and transverse division 
of the peritoneum a blunt separation of the lower end of the oesophagus was carried 
out Free mobihzation was only possible after section of the right vagus 
Gohrbrandt recommends that separation should be carried out by the index finger 
rather than by any special form of instrument, m order to avoid an accidental 
wound of the pleura as the viscus is followed into the mediastinum Grey Turner 
has also used this method Clairmont has employed this loute for the excision 
of an epiphrenal diverticulum Grey Turner has made use of the abdominal 
approach for the operation of oesophagogastrostomy in cases of cardiospasm and 
simple stricture, and a similar approach has been used by Fromme Ohsawa has 
recently reported 14 cases of excision of the lower (esophagus with restoration of 
contmmty, and in 8 of these cases healing resulted In cases when the exact site 
of the lesion is doubtful he begins by an abdominal approach If extirpation by 
this route seems impracticable, he divides the costal cartilage after the manner of 
Marwedel and then opens the chest by incising the diaphragm from the costal 
margin to the (esophageal hiatus 

Technique — 

1 Simple Lapaiotomy — The patient lies 
Trendelenburg position — that is, with the foot 
of the table inchned downwards A median 
incision from the ensiform to the umbihcus 
serves to open the abdominal cavity After 
division of the left lateral ligament the left lobe 
of the hver may be retracted to the right and 
the region of the cardia exposed The stomach 
IS drawn downwards and the abdominal oeso- 
phagus comes into view After transverse 
division of the peritoneum blunt dissecuon, 
followed by gentle traction, renders it possible 
to expose some 5 cm of the (esophagus at a 
depth of 13 cm 

2 Manvedel Method {Modified) {Figs 246- 
248) — ^The patient hes m the reversed Trende- 
lenburg position and a vertical incision is made 
from the root of the ensiform process to a point 2 cm below the umbihcus. 
At the juncture of the upper two-thirds and lower one-third of this line a second 
horizontal incision passes out to the costal border {Fig 246) A triangular 
musculo-cutaneous flap is dissected upward to expose the lower costal cartilages 
on the left side After section of the sixth and seventh costal cartilages at their 


on his back in the reversed 



Fig 246 — The sVm incision for the 
exposure of the abdominal oesophagus 
b> the Marwedel method 
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junction with the sternum a subperiosteal resection of some 2 cm of the seventh 

r eighth, and ninth ribs at the costochondral 

junction is carried out (F/g 247) This 
manoeuvre enables the left costal border to 
' jl''! ^ \ “P manner of a trap-door, and 

yYlil / I M '/ /A division of the left lateral ligament and 

I' 1 1 ' I ilii 'I j^wK retraction of the left lobe of the liver an excel- 
/,f 1 11 lent exposure of the oesophagus is obtained 
In this way, after division of the peritoneum, 
'll) „iii mobilisation of the oesophagus, and section of 

both vagi, some 8 cm of the oesophagus may 
''iiF ■* m exposed The original depth from the 

surface is 14 cm, but mobilization of the 
organ, together with retraction of the costal 
K jK ; fl^p, enables the oesophagus to be brought up 

• \ almost to the surface of the wound (Fig 248) 




no 247 — The intcncntion on the costnl 
marem ns the second stnijc in the cvposurc of 
the abdominal rcsophafnis b) thciMnnicdcI 
method The diaaram shows the formation of 
the hinRcd flap, which is turned upwards and 
outwards 


CONCLUSION 

In approaching the oesophagus by the 
transpleural route in the dissections, rib resec- 
tion has always been practised A similar 
exposure mav be obtained by an intercostal 
incision with removal of segments of the ribs 
posteriorly, as practised by Lilienthal, or by 
division of the costal cartilages antenorlj', as 


done by Kirschner In a 
recent operation by one of us 
(L O’S ) the former man- 
oeuvre considerably assisted in 
carrying out a left transpleural 
exposure of the oesophagus 
The upper oesophagus 
from the level of the thoracic 
inlet to the lung root is best 
exposed by a right trans- 
pleural approach 

The oesophagus in the 
region of the lung root is 
best exposed by a right medi- 
astinal approach Excision of 
short segments of rib renders 
adequate exposure difficult, 
but if the lengths described 
are excised, there is ample 
room for the assistant’s hand 
to retract lung and pleura 



Fig 248 — Exposure of the abdominal resophagus b> the Majw'de' 
nethod The left lobe of the liver has been 
,nd the hinged flap consibiing of the low er nbs has tamed up \a 
nd outwards and the abdominal oesoph'igus is lifted to tn 
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without encroachment on the operative field It is also possible to expose this 
region by a right transpleural approach after hgature and division of the 
azygos vein 

The lower (esophagus — ^from the level of the aorta to the oesophageal hiatus 
in the diaphragm — ^is best exposed by a left transpleural approach If there is any 
doubt as to the upper hmit of the lesion, the right transpleural approach should 
be substituted, because hgature and division of the vena azygos major enables the 
organ to be followed upwards, while separation of the oesophagus from behind the 
arch of the aorta is an intervention of great magmtude It is also possible to expose 
the lower oesophagus by the mediastinal route, and here also approach from the 
left side is to be preferred 

Approachmg the oesophagus from below, the modified Marwedel incision 
seems to be the method of choice if a difficult operation such as local resection 
with restoration of continuity is contemplated In smtable cases the operation 
could be carried out m two stages, with mobihzation of the costal arch as the first 
Testing the method of Ohsawa on the cadaver, we have foimd that his method of 
opemng the chest from the abdomen when foUowmg the oesophagus up towards 
the lung root is open to some objections an mcision m the diaphragm stretching 
from the oesophageal hiatus to the costal border is hable to wound the pericardium, 
and the closure of this incision offers great techmcal difficulty At the same time 
this method does perimt of a prehmmary exploration from the abdomen, and 
although we personally should prefer to begin with the left transpleural approach 
and then, if access to the cardiac end of the stomach was desired, divide the 
diaphragm from above — with the pericardium intact — the results obtained by 
Ohsawa are so remarkable that it seems impossible to dismiss his suggestion lightly 
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THE EXPERIMENTAL PRODUCTION OF CHOLESTEROSIS 
(STRAWBERRY) GALL-BLADDER 

By DAVID H PATEY 

ASSISTANT SURGEON, MIDDLESEX HOSPITAL 

The stippled deposits of cholesterol found in the mucous membrane of the gall- 
bladder in the condition known as strawberry or cholesterosis gall-bladder have 
excited interest partly because of their possible significance in the etiology of 
gall-stones, and partly because of their possible relation to clinical symptoms 
There are two chief theories on their mode of development The first, which has 
the support of Aschoff and Bacmeister, Illingivorth, and Berendes, postulates that 
normally the gall-bladder mucosa absorbs cholesterol from the bile, and that in 
these cases of cholesterosis gaU-bladdcr there is a breakdown in this absorbmg 
mechamsm so that the cholesterol becomes deposited out in the wall of the gall- 
bladder, various causes for the breakdown, such as chronic inflammation and 
lymphatic obstruction, have been suggested On the otlier hand, there is the 
theory recently supported by Elman and Graham that the condition results from 
a breakdown in a normal cholesterol-secreting mechanism m the gall-bladder 
The object of the present paper is to present experimental evidence that neither 
of these theories is necessarily correct, and to discuss the possible climcal import- 
ance of this 


LITERATURE 

Most of the recorded expeiimental work has been done on the rabbit, though 
Piccaluga has claimed to have produced the condition in the dog The dog, 
however, may normally show deposits of cholesterol m the mucosa of the gall- 
bladder (Boyd, Chauffard) The gall-bladder of the rabbit, on the other hand, is 
normally quite free from cholesterol deposits, and most experimental work has been 
done in this ammal It is well known that if the rabbit is fed with large doses 
of cholesterol the blood-cholesterol rises and deposits are found in various situa- 
tions, the most striking being the liver, aorta, suprarenal, and kidney Though 
deposits of cholesterol may rarely be found in the gall-bladder under such circum- 
stances, it is generally agreed that they are insignificant in amount If cholesterol 
is deposited in the biliary passages at all, it seems to be more frequent in the bile- 
ducts than in the gall-bladder (Chalatow, Zinserhng) Illingworth has shown, 
however, that if, in addition to the cholesterol feeding, chronic inflammatory 
changes are induced in the gall-bladder, a condition histologically comparable in 
every respect with the cholesterosis gall-bladder of man can be produced Illing- 
worth produced his inflammatory changes by the direct injection of short-chained 
streptococci into the gall-bladder wall, and he concluded, partly from histological 
evidence and partly from chemical evidence, that the deposits of cholesterol resulted 
from an interference with a normal cholesterol-absorbing mechamsm in the gall- 
bladder 
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SCOPE OF PRESENT EXPERIMENTS 

Experiments were performed on nmeteen rabbits, the general prmciple of 
which was that the blood-cholesterol was raised by feedmg and at the same time 
attempts were made to produce varying degrees of inflammatory reaction m the 
gall-bladder by such procedures as pmchmg with forceps, pimcturmg with a 
hypodermic needle, tying the cystic duct, or mjecung orgamsms intravenously 
The ammals were given | to i grm of cholesterol daily for periods up to two and 
a half months, by which time the blood-cholesterol had risen from the normal 
region of lOO mgrm per lOO cc to the region of looo mgrm Any operative 
procedure on the gall-bladder was usually carried out before starting the cholesterol 
feedmg Periodic estimations were made of the blood-cholesterol, and in some 
cases of the bile-cholesterol At the conclusion of the experiment the animal was 
killed, a general post-mortem exammation made, and the gall-bladder removed 
with a piece of adjacent liver and fixed in formahn together with any other organs 
or tissues to be examined Frozen sections were subsequently cut, stained with 
Sudan III, and examined with the polarizing microscope 

Results — A summary of the experimental procedures performed, the mam 
chemical findings, and the condition of the gall-bladder at the conclusion of the 
experiment is given in the table on p 380 

THE PATHOLOGICAL AND HISTOLOGICAL FINDINGS 

The ammals at the post-mortem examination showed the usual mfiltrations 
with cholesterol that are met with in rabbits after prolonged hypercholesterolsmia 
Thus the liver was as a rule pale to the naked eye, and grossly infiltrated with 
cholesterol microscopically, and the characteristic deposits were present m the 
aorta often in marked degree In addition, the region of the incision m the 
abdommal wall was usually pale like the hver, and microscopical exammation 
confirmed that it too was grossly infiltrated with cholesterol, chiefly m the areas 
of inflammatory cell infiltration (Ftgs 249, 250) 

The appearance of the gall-bladder varied In some of the ammals no inflam- 
matory changes were produced m the gall-bladder by the experimental procedure 
employed Such was the case, for example, m the ammals injected mtravenously 
with short-chained streptococci In these the gall-bladder was normal on both 
naked-eye and microscopical exaimnation, and also devoid of cholesterol deposits 
In other experiments, in which the external mjury to the gall-bladder had been 
slight, there was inflammatory thickemng of the serosa, characterized by fibrosis 
and some mononuclear prohferauon, while the other coats were practically free 
of inflammatory changes In these cases there were deposits of cholesterol m 
the inflamed areas m the serosa, but not in the rest of the gall-bladder (Ftgs 
251, 252) 

On the other hand, in the ammals m which the injury to the gall-bladder had 
been severe, there were fibrosis and gross inflammatory changes throughout the 
whole of the gall-bladder, often accompamed by sloughmg and disappearance of the 
epithelial limng, and deposits of cholesterol could be seen microscopically scattered 
throughout the whole thickened gall-bladder Often the gall-bladder was sur- 
rounded by adhesions or buried by overlappmg lobes of the hver, and cholesterol 
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Fig 249 — Section of anterior ab- 
dominal wall in the region of the incision, 
stained wnh hEmatos>lin and Sudan III, 
and showing collections of granular 
chronic inflammatory cells interspersed 
between the muscle fibres (v 45 ) 


Fig 250 — Part of the same section 
as Fig 249 examined with the polarizing 
microscope, and showing the doublj 
refractile cholesterol ( \ 65 ) 




Fig 251 — Section of gall-bladder stained with 
haematoxylm and Sudan III, showing aboie the villi of 
the mucosa of the gall-bladder, and below the grosslj 
thickened serous coit contaming numerous granular in- 
flammatory cells ( X 45 ) 



Fig 252 — Part of the same secion as 
Fig 251 examined with the polarizing micro- 
scope, and showing the doubh rei'-actile 
cholesterol confined to the thickened 'erous 
coat ( •- 65 ) 
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could be demonstrated m the adhesions But in a few of the animals the 
inflammatory changes were most marked towards the epithelial surface, accom- 
panied by deposits of cholesterol in the villi of the mucosa (Ftgs 253, 254) A 
picture was thus produced e\acdy comparable with that found in the strawberry 
gall-bladder of man The cholesterol deposits stained with Sudan III, and were 


Tig 253 — Section of riH bltiddcr 
sinincd with hTmito\}lin and Sudan III, 
and showinp nbo\c ilic cpilhclnl surface 
and two villous folds, and below tbc 
adiacent liver The villous folds are 
infiltrated with chronic inflimmatorv 
cells ( V 50 ) 



doubly refractile on examination with the polarizing microscope, and on exam- 
ination with the high power seemed to be chiefly present in phagocytic cells, as 
in Fig 255, which shows similar cells from the anterior abdominal wall The 
presence of cholesterol in the gall-bladder thus depended on whether inflamma- 
tory changes were present, and their situation It is worthy of note, however, 
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Pig 254 —Part of the same sec- 
tion as 253 examined '\ith ine 
polonzinp microscopCj and shoeing 
the doublj rcfractilc cholesterol in 
the stroma of the xilli (x 75) 


that the amount of cholesterol deposited was not directly proportionate to the 
amount of inflammatory reaction, and in the grossly thickened fibrotic gall-bladdeis 
the deposits were relatively scanty 

The contents of the gall-bladder in the cases in which only minor trauma 
had been inflicted consisted of apparently unaltered bile, but m the cases 
in which gross trauma such as pinching with artery forceps had been inflicted, 
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blood-clot in various stages of inspissation up to that of hard black concretions 
was found There was, however, in no case anything in the gall-bladder 
comparable to human gall-stones 



Fig 255 — High-power \ lew of the same field as Ftg 249, showing the granular 
lipoid-containing cells ( x 200 ) 

THE CHEMICAL FINDINGS 

In those experiments in which estimations were made of the cholesterol in 
the bile aspirated from the gall-bladder as well as of the blood-cholesterol, the 
level of the cholesterol m the bile was always found to be much less than 
in the blood Thus in one ammal (Experiment 6) the blood-cholesterol rose 
to 1300 mgrm per 100 c c , while the bile-cholesterol was only 340 , and m 
another (Experiment 8) in which the blood-cholesterol rose to 1350, the bile 
was only 170 

The question whether there is a direct relation between the level of the 
cholesterol in the blood and in the bile is in dispute, and while some theories of 
gall-stone formation are based on the view that there is such a direct relation, others 
deny that raising the blood-cholesterol has any influence at all on the bile-cholesterol 
(Dostal and Andrews) Most of the present experiments are not capable of being 
brought to bear on this problem, because in most of them relatively gross trauma 
was dehberately inflicted on the gall-bladder, and it is certain that some of the rise 
in the bile-cholesterol must have been due to this But in some of the experiments 
the possibihty that raising the blood-cholesterol raises the bile-cholesterol cannot 
be dismissed For example, in Experiment 6 no injury was done to the gall- 
bladder other than that associated with prickmg it with a fine hypodermic needle 
to aspirate the bile for the estimation At the start of the expenment the 
cholesterol reading was 50 mgrm per too c c of bile , at the end of fifty-seven 
days’ feeding, when the blood-cholesterol was 1300, the bile-cholesterol was 
340 , and on the cholesterol feeding being omitted, the bile-cholesterol fell to 
113 and subsequently to 100 In another similar experiment (Expenment 8) 
the bile-cholesterol rose from 120 to 170 with cholesterol feedmg, and fell to no 
on Its omission 
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While It must be admitted that the rabbit is not a very satisfactory animal for 
this type of experiment owing to the small sue of the gall-bladdcrj the above 
results suggest that a raising of the blood-cholesterol is accompamed by a raising 
of the bile-cholesterolj but small in degree in comparison with that of the blood 

DISCUSSION 

The present experiments thus confiim those of Illingworth in showing that 
It IS quite easy to produce a typical strawberry gall-bladder in rabbits by a 
combination of cholesterol feeding and the production of chronic inflammatory 
changes The evidence, however, is against Illingworth’s conclusion that the 
cholesterol comes from the bile and is deposited in the gall-bladder vail owing 
to a breakdown in a normal absorptive mechanism, and the following summarizes 
the evidence against this conclusion — 

1 In those animals m which the inflammatory reaction was confined to the 
serosa, the deposits of cholesterol too were confined to the serosa 

2 Similar deposits of cholesterol were present in other chronically inflamed 
areas — for example, the incision in the abdominal wall and the adhesions around 
the gall-bladder 

3 Moreover, tying the cystic duct before the cholesterol feeding started did 
not prevent deposits of cholesterol in the inflamed gall-bladder (Experiments ii, 

13, 17, i8, 19) 

4 Finally, there is the chemical evidence, which, so far as it goes, suggests 
the blood rather than the bile as the source of the deposits of cholesterol in the 
gall-bladder, in that the blood figures were ahvays so much higher than those of 
the bile 

The evidence against the view that the experimentally produced cholesterosis 
gall-bladder of rabbits results from a breakdown in a normal cholesterol-absorbing 
mechamsm thus seems conclusive There is equally little justification for postulat- 
ing a breakdown in a normal cholesterol-secreting mechanism, and the obvious 
explanation is that a chronically inflamed gall-bladder in a hypercholesterolized 
rabbit is liable to have cholesterol deposited m it from the blood in the same 
way as other chronically inflamed areas The cholesterol is probably carried by 
wandering phagocytic cells (Zmserhng), and, as already noted, such Iipoid- 
containing cells can in most cases be clearly demonstrated {see Ftg 255) 

APPLICATION OF EXPERIMENTAL FINDINGS TO MAN 

Admitting that typical strawberry gall-bladder can be produced in the rabbit 
and that the cholesterol is deposited from the blood m phagocytic cells, the question 
arises of the application of the experimental findings to man The metabohsm 
of cholesterol in herbivorous animals is so different from that in carnivorous animals 
that very great caution must be exercised before applying conclusions derived from 
one to the other In man cholesterosis gall-bladder occurs without the high 
blood-cholesterol which is necessary in the rabbit, and usually without gross inflam- 
matory changes m the gall-bladder, so that m the present case caution is paruculariy 
necessary All that can be claimed, therefore, from the present experiments is 
merely that they provide an alternative possibihty to the usual theories of the mode 
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of development of cholesterosis gaU-bladder, the proof or refutation of this possibihty 
depending on investigations in man 

The question whether the condition represents a depositmg of cholesterol out 
of the blood similai to that which occurs in other xanthomatous areas is not merely 
of academic interest, but of practical importance in treatment If the general view 
of the etiology is correct, a marked cholesterosis gall-bladder indicates an organ 
one function of which is so seriously impaired that the question of removal 
arises as a rational form of treatment And since the condition cannot usually 
be diagnosed from external inspection alone, the surgeon might feel called 
upon when operatmg on a case in which the symptoms were eqmvocal to remove 
a gall-bladder which appeared normal externally, in order to be qmte sure 
he was not leaving behind such a functionally abnormal organ And, m actual 
fact, the demonstration of these deposits m an otherwise healthy gall-bladder 
that has been removed by operation is commonly regarded by surgeons as a 
pathological justification for the operation of cholecystectomy If, however, 
cholesterosis gall-bladder represents merely a depositing of cholesterol out of 
the blood, then, provided the functional tests are satisfactory and the organ 
appears otherwise healthy, there would seem to be no more indication for 
removal of the gaU-bladder for the condition pei se than there is for the removal 
of other xanthomatous areas 

Ilhngworth has described cases of cholesterosis gall-bladder associated with 
symptoms referable to the gall-bladder which were cured by cholecystectomy 
The tests of gall-bladder function were normal in these cases It is difficult to 
see m what way deposits of cholesterol in the mucosa of an otherwise healthy and 
normally fiinctiomng gall-bladder could cause symptoms, and it seems certain from 
the figures which Berendes gives on the high incidence of the condition in routine 
post-mortem examinations that in the majority of cases cholesterosis gall-bladder 
IS unassociated with symptoms Further chmcal investigations on the lines of 
those of Ilhngworth would therefore be of great interest, and might throw hght 
on a point of considerable importance in gall-bladder surgery — ^that is, whether it 
IS justifiable to remove a gall-bladder on symptoms alone in the absence of calculi 
or other external evidence of gall-bladder disease 

The present investigation provides no evidence on the relation, if any, between 
cholesterosis gall-bladder and gaU-stones, and, owing to the differences beuveen 
ammals and man in the composition of the bile and in metabohsm generally, it is 
likely that this question will only be solved in man That the two conditions are 
causally related is suggested by numerous chmcal cases in which cholesterol gaU- 
stones have been found associated with cholesterosis gall-bladder, and in which 
It is very tempting to assume the sequence of diffuse cholesterosis, cholesterol 
polyposis, and finally cholesterol gall-stones On the other hand, it has already 
been noted that it is only in a mmority of cases that cholesterosis is associated 
with gall-stones (Berendes), and the possibility that the simultaneous presence of 
the two conditions is comcidental cannot be dismissed Thus in a gall-bladder 
recently removed from a middle-aged woman, both diffuse cholesterosis and 
cholesterol polyposis of the gaU-bladder were associated with calculi composed 
predominantly of pigment and calcium, and contaimng only 30 per cent cholesterol, 
suggesting that in this case at any rate the two conditions were merely comcidental 
In the present state of our knowledge, therefore, the relation between cholesterosis 
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gall-bladder and gall-stones is too obscure to justify any practical conclusions, and 
certainly too obscure to justify anything in the nature of prophylactic removal of 
the gall-bladder. 


SUMMARY 

1 Experiments arc described confirming those of Illingworth in showing that 
in the rabbit cholesterosis gall-bladder similar histologically to that of man can be 
produced by a combination of raising the blood-cholesterol and inducuig chronic 
inflammatory changes in the gall-bladder 

2 It IS concluded that the experimental condmon arises by a direct depositing 
of cholesterol from the blood in phagocytic cells similar to that which occurs m 
other inflamed areas, rather than through an interference with a cholesterol- 
absorbing mechanism 

3 The practical importance of this is discussed, and us possible bearing on 
the surgery of the gall-bladder 

This work was carried out by me in the Bland-Sutton Institute of Patholog}' 
of the Middlesex Hospital as Strcatficld Research Scholar of the Rojal College of 
Physicians of London and the Royal College of Surgeons of England, and I have 
much pleasure in acknowledging my indebtedness to Professor James McIntosh, 
Director of the Bland-Sutton Institute of Pathology, for providing me with 
facilities for carrying out the work and for his kindness and help I also wish to 
thank Professor E C Dodds, Director of the Courtauld Institute of Biochemistry, 
for his kind help with the chemical estimations 
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SHORT NOTES OF RARE OR OBSCURE CASES 


PRIMARY CARCINOMA OF THE LIVER: SUCCESSFUL 

LOBECTOMY 

By R J McNEILL LOVE 

SVRGEON3 ROYAL NORTHERN HOSPITAL, LONDON 

Primary carcinoma of the liver is an uncommon condition, and a victim is very 
fortunate when the disease is discovered while still locahzed to the left lobe, 
and so lends itself to removal 

History and Examination — W M , male, aged 59 Three years ago while 
hfting a heavy weight, the patient suddenly felt a ‘ tearing ’ sensation m the pit 
of the stomach Two days later he felt faint and vomited a considerable amount 
of blood, estimated at two pints He was adimtted to hospital and a bismuth meal 
showed no evidence of gastric abnormahty His condition improved and he 
returned to work, but found that any effort made while in a stooping position caused 
epigastric discomfort Four months ago continuous abdominal pain supervened 
which bore no relationship to food, rest, or exercise, and the patient noticed that 
he was losing energy and becoming progressively less fit for work 

On Feb 6, 1934, the patient discovered an epigastric swelling which led him 
to consult Dr C W Seccombe, of Southall, who diagnosed hepatic enlargement, 
and recommended further investigation The patient was accordingly admitted 
to hospital, and presented lumself with an obvious swelhng in the left epigastrium, 
which was the size of a coconut The tumour was defimtely tender, firm in con- 
sistency, and evinced transimtted aortic pulsation, which was less conspicuous in 
the genu-pectoral position A blood examination showed no abnormality beyond 
a shght leucocytosis, and pancreauc tests were normal A bismuth meal indicated 
the presence of a sohd swelhng between the stomach and the left cupola of the 
diaphragm It was decided that a laparotomy should be performed 

Operation (Feb 27) — General ansesthesia The abdomen was opened 
through a left upper paramedial incision The left lobe of the hver presented 
Itself as a rounded mass, slightly irregular on the surface, obviously congested, and 
of elastic consistency An exploring needle withdrew blood It was then recog- 
mzed that the tumour was in all probabihty carcinomatous, and the intestinal tract 
was carefully searched for a primary growth The exanunation was entirely 
negative, the right lobe of the liver appeared to be normal, and the peritoneal cavity 
contained no free fluid It was then decided that the hepatic tumour was probably 
a primary carcinoma, and as the patient’s condition was satisfactory an attempt 
to remove the left lobe was justifiable In order to gam adequate exposure the 
rectus muscle and parietes were divided in an upward and outward direcuon from 
the level of the umbihcus to the costal margm The falciform and left coronary 
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Pathological Report {Ftg 257) — On microscopic section the tumour was 
found to be composed of irregularly arranged cuboidal and spheroidal cells, and 
was considered to be a hepatoma arising from the hver parenchyma The normal 
liver tissue showed no evidence of arrhosis 

Subsequent History — Although the patient’s condition improved at the 
convalescent home, he failed to regain his normal strength, and after two weeks 
subcutaneous nodules appeared in the region of the umbilicus On section these 



Fig 257 — Microscopic section of the tumour ( / 200 ) 


proved to be identical with the liver growth, and were presumably secondary 
deposits which had spread along the lymphaucs in the falciform ligament The 
condition of the patient steadily deteriorated and he died on April 16 

Post-mortem Examination — At necropsy the right lobe of the liver was 
found to be enlarged and studded with secondary growths The left lobe was 
absent and the scar of its removal was clean There were a few small secondaries 
m the peritoneum overlying the right kidney, and also m the left hilar glands One 
small nodule was present in the heart There was no lesion in the stomach, duo- 
denum, small intestine, or colon, and the case appeared to be one of primary 
carcinoma of the liver 

I am indebted to Mr L Fatti, ERGS, of the Hilhngdon County Hospital, 
for the subsequent history of this case 
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A DERMOID CYST OF THE GREAT OMENTUM WITH 
UNUSUAL ATTACHMENTS 

By A L d’ABREU 

ASSISTANT IN THF SURGICAL UNIT, THR WTLSll NATIONAL SaiOOL OP MCOiavr, 

THE nO\AL lNnilMAR\, CARDIH' 

Cysts of the peritoneum arc rare of this group omental cysts arc the least frequent, 
and arc of five types (i) Lymphatic or chylous , (2) Enterogenous (deriving from 
sequestrated congenital intestinal diverticula or Mcckchan remnants), (3) Uro- 
genital cysts, usually of nephrogenic origin, (4) Dermoids and teratomata, 
(5) Hydatid cysts The following case is a dermoid c>st of the omentum — 

A married female, aged 60, a diabetic, was admitted to the Cardiff Royal 
Infirmary on the second day of a ty-pical attack of acute appendicitis Abdormnal 
examination revealed, in addition, an extremely mobile tumour, the size of a golf 
ball, which could be felt in the left hypogastnum the swelling was painless, 
umformly smooth, and could be pushed with case m all directions On vaginal 
examination the tumour appeared to be unconnected with the pelvic organs The 
patient was unaware that her abdo- 
men contained a lump, and there had 



rtG 258 — Micro-icopic appearance of 
the tumour 


Tio 259 — Cut surface of the c\st 


Operation — After insuhn had been administered, immediate operation for 
appendicitis was earned out through a right paramedian incision an acute y 
inflamed appendix was removed I then passed a hand into the abdomen an 
dehvered into the wound a soft spherical mass enmeshed m the great omentum 
and attached by dense fibrous strands to the anterior abdominal wall in the region 
of the umbilicus, to the mesenteric border of the ileum about three feet from the 
ileocffical valve, and also to the apex of the bladder There were no connecuons 
with the internal genitalia, which were seen to be nonnal The swelhng with some 
adherent omentum was removed without difficulty and the abdomen closed 
Convalescence was uneventful 
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Pathology — Fig 258 illustrates the macroscopic appearance of the tumour 
and Its intimate relation to the omentum To the left of the picture a strand of 
silk IS tied to the fibrous band that ran from the tumour to the ileum In view 
of the attachments the diagnosis of vitello-mtestinal cyst was made , a urachal 
ongin was also considered in view of the bladder attachments seen at operation 
On secnon, however, the tumour was found to be a typical dermoid cyst contaimng 
sebaceous material and hair Fig 259 shows the cut surface of the cyst 

COMMENTARY 

Before operation the mobihty of the tumour suggested a mesenteric cyst, but 
the ease with which the tumour could be mampulated in a vertical as well as a 
honzontal axis discounted this diagnosis There are few recorded omental dermoid 
cysts ManteP (1895) described a dermoid cyst of the great omentum MeckeP 
(1815) writes, “ Ruysch found in a woman who had long suffered from dropsy, 
a tumour the size of a fist, filled with a white pulpy mass and locks of tangled hair, 
situated m the omentum which was everywhere as thick as a finger, and firmly 
adherent to the peritoneum ” F Niosi,® in an article on mes nteric cysts, described 
a large symptomless lump removed from the omentum which was teratomatous in 
nature, contaimng epithehal formations, suprarenal tissue, and an area of chorio- 
epithehoma in addition to multiple small cysts This tumour was attached to the 
mesocolon and was probably of mesentenc rather than omental origin D P D 
Wilkie* recorded a case of intestinal obstruction m a boy of 15 due to an omphalo- 
mesenteric cyst in which the attachments closely resembled those in the case 
reported above, but the presence of glairy mucoid flmd in the cyst proved the tumour 
to be enterogenous in origin Stanford Cade (quoted by Arthur Evans®) removed 
an omental cyst, but microscopical exammatioa showed a limng of columnar epithe- 
lium lymg on muscularis mucosee, and this led Evans to classify the case as a 
developmental enterogenous cyst 

The origin of omental dermoids is obscure Wilms® believed them to be due 
to imperfect closure of the abdommal plates , other observers postulate an ovarian 
source, by development from a supernumerary ovary, from a free ovum, or from 
a ruptured ovarian dermoid Such hypotheses remain unsubstantiated The 
ongm in the case recorded may well be from omphalo-mesenteric or allantoic 
remnants in view of the attachments present 

I am grateful to Professor A W Sheen, Director of the Surgical Umt, for his 
help and advice and for permission to pubhsh this case , also to Mr Arthur Evans 
whose work on enterogenous cysts was so helpful and who took an interest in this 
case 
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PROGRESSIVE POST-OPERATIVE CUTANEOUS GANGRENE 

By H J NIGHTINGALE 

SURGrOV, RO^AL SOUTH HANTS AND SOUTHAMPTON HOSPITAL, SOUTHAMPTON 

AND E C BOWDEN 

ASSISTANT SURCrON, RO\Al. MCTOUIA AND \V HANTS HOSPITAL, BOURNEMOUTH 

In the Annals of Surgery, Dcccmbctj 1932, Patterson describes under the heading 
of “ Progressive Post-operative Cutaneous Gangrene ”, a case of cvtensive strepto- 
coccal ulceration of the skin, with recovery On searching the literature he was 
able to collect only twenty similar cases, and, with this small number recorded, one 
IS justified in assuming that the condition must be rare, as such characteristic and 
remarkable cases would, tvhen met, probably call for publication more frequently 

All the cases so far recorded follow each other closely in detail, and the 
description of their appearance is so similar that it seems possible to class them 
as a definite clinical entity As the title suggests, the condition is a slow but 
progressive ulceration of the skin in the neighbourhood of a recent operauon wound 
This ulceration, of characteristic appearance, continues to extend remorselessly 
in spite of all conservative treatment, and is due to an unusual streptococcal infec- 
tion belonging to the anaerobic class The majority of cases, if not all, appear to 
develop in the puncture wound of a deep tension suture following operations for 
empyema, perforated acute appendicitis, and perforated duodenal ulcer, and it 
seems reasonable to suggest that this unusual type of infection originates from 
within the bowel or lung 

A search of the English literature, which has been kindly carried out by the 
Librarians of the Royal Society of Medicine, has failed to discover any reference 
to a similar case, with the only exception in The Medical Journal of Australia, 1930 ^ 
Here under the heading of “ Spreading Gangrenous Inflammation ” a case is 
recorded of apparently similar infection, arising in an empyema wound, in which 
the ulceration ultimately extended over the whole of the back, from neck to buttoch, 
and death followed For these reasons it is thought that the following recent case 
should be recorded 

Male, aged 57 years Previous health good, except for indefinite symptoms 
of dyspepsia with no characterisuc sequence On June 5, 1933, he suffered from 
severe abdominal pain, diagnosed as peiforatcd duodenal ulcer, and laparotomy 
was performed within six hours of onset A perforated anterior chrome ulcer in 
the first part of the duodenum was found This was closed by one purse-string 
suture and two tags of omentum were stitched over the repair to assist There 
was very little soihng of the peritoneum, and the abdomen was closed in layers 
with continuous catgut sutures and three deep tension sutures of silkworm gut 
were used, each passing through skin and rectus muscle on both sides of the incision 
No drainage was employed The post-operative period was uneventful The 
tension sutures were removed on the eighth day About the tenth day a bead 0 
pus escaped from the right puncture wound of the upper tension suture and also 
from the left wound of the lowest tension suture These two small puncture 
wounds became more inflamed, ulcerated, and slowly spread very definitely lateral y, 
with little tendency to extend in the long axis of the body, thus leading to two 
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separate ulcers, one on either side of the incision There was no encroachment of 
this process towards the mid-line, and the original incision remained fi rml y healed 
throughout with a small margin of healthy skin on each side between it and the 
spreading ulcers The spread of the ulcers was very striking The advancing edge 
of each ulcer was similar, and throughout tended to spread outwards and m no other 
direction The process was preceded by a wide bluish inflammatory zone about 2 
to 3 cm wide, and immediately internal to this was a narrow rim of dry gangrenous 
tissue less than o 5 cm wide As this advanced it left behind a thick grey slough 
which was firmly adherent, and this only slowly separated some ten days later, 
leaving a clean healthy granulating surface From beneath this slough there was a 
constant discharge of pus, and many beads could be expressed by gentle pressure 
The later stages were remarkable The outer edge of each ulcer was inflamed 
and advancing, while the old original area near the mid-lme was clean and healthy 
and actually epithehzing over The involved area was exquisitely tender through- 
out, and the temperature ranged between 99*’ and 103°, though apart from this 
there was remarkably little toxaerma The whole inflammatory process was entirely 
confined to the skin and subcutaneous tissue, the abdominal muscles being un- 
affected and remaimng free from infection and functiomng normally throughout 
The rate of spread was slow but steady At the end of six weeks each ulcer was 
about 6 by 3 m , with a bridge of normal skin contaimng the healed incision 
separating the ulcers This gives an average daily advance laterally of approxi- 
mately 4 mm , while very little extension upwards or downwards had occurred 
Cultures from the pus had grown a scanty growth of streptococci, and for this 
reason treatment by excision had been rejected for fear of opening fresh planes of 
tissue and disseminaung tlie infection During this period many different lines 
of treatment had been employed, including serum, Carrel-Dakm, and other anti- 
septics, blood transfusion, sodium nucleinate, ultra-violet, and even infra-red, rays 
All lines of local and general treatment were singularly conspicuous for their com- 
plete failure to allay, even in the slightest degree, the steady progress of the condition 
At this stage Patterson’s case was brought to notice, and it was decided to 
excise completely the inflammatory area fornung the advancing edge This was 
done on July 21, 1933 The excision was made wide in healthy tissue outside the 
inflammatory area and carried internally until the region of healthy granulating ussue 
was reached, thus completely excising the advancing edge of each ulcer down to, but 
not exposing, the muscles A large raw area was left after this extensive excision, 
and two silkworm sutures, one on either side, were inserted to endeavour to reduce 
this by drawing the skin edges lightly together There was no untoward general 
reaction following this, but seven days later all four suture puncture wounds were 
infected in the same way and showed gangrenous patches round each wound, and 
pus could be expressed from the deeper surfaces of each The rest of the wound, 
however, was extremely healthy These four points were excised wide of the 
inflammatory process and no sutures were used again On two further occasions 
the extreme edge of the wound developed an area of gangrene and each required 
excision, the first ten days later, and the second six days following that The last 
excision was on Aug 16 From then onwards the heahng was rapid, epithelium 
growing in with remarkable rapidity After the last excision an enormous area of 
skin had been removed, and in view of the previous experience with the use of 
stitches it was not possible to draw the skin edges together It was esumated that 
VOL xxn — NO 86 26 



394 the BRITISH JOURNAL OF SURGERY 


well over fifty square inches of skin had been removed, yet within six weeks the 
whole of this, except for a minute area, had epithcli7cd over and the patient was 
home, the only dressing used being flavine and paraffin for the first ten days or so, 
and then a simple saline dressing Ftg 260 shows the condition of the ulcers 
immediately prior to the first operation, and Ftg 261 shows the final result 



Fig 260 — Showinp ihc \\\o ulcers with the Rinprcnous ctlcc Fig 261 — Showing the narro\v 

and the hcilcd inciMon immcdiatclj before the fir t opcntion for 'car rc'uhmc from ihe\cry wide 
excision excision of skm 


Bacteriological Report (Dr Faccy) — Examination of a piece of tissue from 
the wound gave the following result On direct examination two distinct types of 
Gram-positivc cocci were seen, one having the appearance of a streptococcus and 
the other a staphylococcus Primary cultures on blood-agar gave no growth 
aerobically, but a growth of streptococci and staphylococci anaerobically No 
growth occurred in broth On sub-culture both organisms grew aerobically, 
though the streptocococci grew much more profusely under anaerobic conditions 
5 c c of a strong emulsion of a rwenty-four-hours culture of the streptococci proved 
non-pathogenic when injected into the peritoneal cavity of a guinea-pig 


SUMMARY 

1 A case is described of progressive post-operative gangrenous ulceration, 
of which only about twenty cases have been recorded, mainly m America 

2 This ulceration is of characteristic appearance, and all recorded cases 
resemble each other very closely The progress of the ulcer is slow but steady, 
until, if left, an enormous area may be involved and death follows 

3 No treatment appears to be of any avail m checking the inflammatory spread 
except wide excision of the advancing edges of the ulcer and surrounding discoloured 
area This can confidently be carried out without fear of disseminating the infec- 
tion, and is successful m curing the condition 

4 The infection seems to develop m relation with the use of tension sutures, 
and m no circumstances should these be employed after excision of these ulcers 

5 The orgamsms are anaerobic streptococci and staphylococci, and it is 
assumed that the source of this unusual type of organism is probably from within 
the ahmentary canal 
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A UNIQUE “SKINNING” ACCIDENT 

On Aug 30, 1934, Mrs N, aged 38, stepped off the cab of a lorry which her 
husband was driving, she fell down, and the back wheel of the lorry ran over 
the outer part of her left thigh and leg The whole thickness of the skin with the 
subcutaneous tissue was stripped clean off the leg — from the groin to the ankle 
(Ftg 262) On adimssion to the local hospital, a large flap of skin was found 



Fig 262 —Showing how the skin and subcutaneous ussue were stripped from the patient’s leg 

attached to the gluteal region This was cut off The patient suffered from a 
severe degree of shock, from which she ralhed to some extent after continuous 
sahne infusion On Sept 4 her condition was so far improved that it was 
considered safe to amputate, but she died a few hours later 

Note — The skin must have been pinched along the outer side of the leg and 
split on the inner side The whole thickness of the skm and subcutaneous tissue 
had been stripped off down to the deep fascia, through which the muscles could 
be plainly seen 
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The Origin of Cancer By I P Lockhart-MummerYj M A , MB, B C (Cantab ), 
F R C S j Senior Surgeon, St Mark’s Hospital, etc Large post 8vo Pp 150 + x, 

with 29 illustraUons 1934 London J & A Churchill los 6d net 

The transmutation of one or more of the cells of the body into a cell with unchecked and 
limitless powers of proliferation appears to be the event which determines the origin of cancer 
The transmutation is either the effect of changes in the intracorporeal environment of the cell, 
or is a primary change within the cell itself Mr Lockhart-Mummery’s book states the case 
for the second of these two views His theory, first put forward m 1932, is that if the growth- 
rate of somatic cells is controlled by certain genes contained in the nucleus of the cell, and 
“ if these genes have been mutated in such a way that the normal rate of growth is increased, 
that IS to say if mitosis of the cell occurs at more frequent intervals than is normal for that 
particular tissue, then it follows that a tumour must result ” (page 37) 

The author frankly admits that the ‘ gene ’ is a concept only, but in his view biology is 

reaching the position of physics, which has long dealt familiarly with such ultra-sensual 
concepts as the electron He claims for the pathologist the freedom long conceded to the 
poet and lately seized by the physicist 

As imagination bodies forth 
The forms of things unknown, the poet’s pen 
Turns them to shapes, and gives to air> nothing 
A local habitation and a name 

The question arises whether it is necessary, in order to account for an acceleration of the rate 
of multiplication of a cell or group of cells, to assume an essential change in the machinery of 
the cell, a gene mutation Small external interferences or a mere fall of temperature may 
make a clock go faster, apart from any permanent alteiation in its machinery Is not the gene 
theory too long a jump beyond the known facts — ^hypothesis, in fact, rather than a theory 

Mr Mummery admits “Very marked variations may occur as the result of changes or 
abnormalities in the environment, as, for instance, when a child is born without a limb, or 
part of a limb, due to intra-uterine damage from adhesions, etc Or when as the result of 
disease abnormalities of structure or function occur Such abnormalities are clearly the result 
of the environment, but at present we cannot always distinguish between changes in the adult 
structure due to factors in the environment, and changes due to the genes which have been 
inherited ’’ (page 74) 

It would seem simpler, and therefore more scientific, to assume that in the cell about to 
be cancerous some permanent and generally irreversible change, not necessarily a gene- 
mutation, IS produced by a change in the environment In this connection Sampson Handley’s 
demonstration that precancerous areas are areas in which lymph-stasis has been set up, usually 
by previous lymphangitis, must not be forgotten It is true, as Mummery points out, that 
the lymph-stasis theory does not offer any precise explanation of the intracellular events which 
change a normal epithelial cell into a cancerous one, though Handley suggests that the cell in 
a condition of lymph-stasis is cut off from the chemical influence of the rest of the cell-commun- 
ity, and consequently reverts to its ancestral condition as an autonomous unicellular organism 
The strongest argument in favour of the gene-mutation theory of cancer is derived from 
a study of the tumours of homologous twins The facts about these tumours are certainly 
mysterious and arresting Taking Burkhard’s case of the twins who both developed 
cancer of the left breast simultaneously, it would appear that in the original ovum which 
divided into a twin-ovum all the arrangements for an eventual and predestined cancer of 
the left breast were already perfected without regard to the post-uterine life history of the 
twins concerned 
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Surely, however, these predestined cancers must form but a small fraction of the total 
of malignancy The occupation cancers, the cancers due to infecuons such as syphilis or to 
trauma or exposure to light, are obviously excluded from them They hardly supply a broad 
enough basis for rejecting the belief that as a rule the conditions leading to cancer are first 
established during the post-uterine life of the individual 

Enough has been said to show that Mr Lockhart-Mummery’s book supplies much food 
for thought, especially for those who, like Sir Thomas Browne, love to pursue their reason 
to an O altiutdo It must be added that the author has expressed himself in clear and lucid 
terms which leave no doubt as to his meaning, and that even those who disagree with the 
book’s conclusions must admit its intellectual appeal before recording a ‘ not proven ’ verdict 


Surgical Anatomy and Physiology By Norman C Lake, M D , M S , D Sc (Lond ), 
F R C S , Senior Surgeon, Charing Cross Hospital, etc , and C Jennings Marshall, 
M D , M S (Lond ), F R C S , Surgeon, Charing Cross Hospital, etc Demy 8vo 
Pp 888 -b X, with 238 illustrations 1934 London H K Lewis & Co Ltd 30s net 

The authors have considerably exceeded the scope of their work as set out in the preface, 
for besides surgical anatomy and physiology the book contains a good deal of pathology and 
much treatment, both operative and non-operative There is an excess of operative detail, 
and even if it is adnutted that a general outline of common operations should be included m 
a work on anatomy, it is open to question whether some of the operations chosen for descrip- 
tion are in general use Much of the physiology is biochemical, describing methods of 
investigation of use in diagnosis of disease The inclusion of such material appears a helpful 
innovation, but care should be taken that only views which have stood the test of time and 
which are generally accepted should be included such a book is no place for theories which 
may be exploded long before the edition m which they appear is out of print 

Some of the figures are original and helpful, but others ‘ after ’ well-known text-books 
are inaccurate We have compared Figs 49 and 117 with the originals in Cunmngham’s 
Anatomy, and it is difficult to realize that they are copies, and in each are obvious inaccuracies 
The authors set out upon a well-intentioned and much-needed project, and it is to be 
hoped that at an early date they will take advantage of a second edition to correct glaring 
errors which, in its present form, debar what might be a really useful book from being safely 
included in the library of a student, who will probably be unable to sift the wheat from 
the chaff 


La Pratique chirurgicale illustree By Victor Pauchet Fasc XIX Super royal 8vo 
Pp 295, with 249 illustrauons 1934 Pans G Doin et Cie Fr 70 

This volume contains twenty-one articles, ten of which deal with resections of colon and 
rectum, closure of colostomy, colo-vesical fistula, vesico-vaginal fistula, and congenital mal- 
formations of the anus The remaining subjects dealt with are retropharyngeal abscess, 
cholecystostomy, anastomotic ulcer, extra-mucosal pylorosplasty, gastrectomy, spina bifida, 
and medullary grafting foi pseudarthrosis Dr Pauchet and Dr P Le Gac each contribute 
eight articles. Dr G Luquet two, Drs A Tierny, G Pascalis, and J Seneque one each 
The high standard of excellence reached in previous volumes is maintained, thanks to 
the excellent illustrations by Monsieur S Dupret Articles which call for special comment 
are those on the method of extra-mucosal pyloroplasty (G Luquet), closure of left-sided 
colostomy (P Le Gac), and the Hartmann operation for low pelvic colon growths (G Luquet) 
Dr Luquet employs a median incision for the Hartmann operation We have found a long 
oblique iliac incision to give better access and facihtate the operation in a considerable number 
of cases, and we like to divide the upper end of the colon outside the abdomen at the end of 
the operation instead of at the commencement 

A simple perineal excision of the rectum on a magmfied Whitehead principle is described 
for tuberculous ulceration of the rectum The occasions when this is either desirable or 
possible must be few If tuberculous ulceration is so extensive as to justify a radical excision 
It is usually associated with peri-rectal inflammation, fixation of the rectum, and often with 
inflammatory invasion of the ischio-rectal fossse, etc , conditions most unfavourable for this 
type of operation 
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X-ray and Radium Injuries Prevention and Treatment By Hector A Colwell, 
MB, PhD, MRCP, DPH , and Sidney Russ, C B E , D Sc , F Inst P , the 
Barnato Joel Laboratories, Middlesex Hospital Demy 8vo Pp 212 + \ii Illustrated 
1934 London Oxford University Press 14s net 

This is the only text-book of its kind in the English language The outstanding features 
of these injuries are presented in a form which will be very helpful, not only to all radiologists 
but to all medical practitioners, and as references to the literature on the subject are freely 
given, the student who wishes to pursue the subject further will find this book invaluable 
After the opening chapter, which deals with protection, and in which full credit is given 
to the work of the X-ray and Radium Protection Committee of this country, the subject is 
treated in a series of chapters deahng with the various svstems of the body Naturally the 
skin takes precedence, and the story of the damage done to early X-ray workers and patients 
as a result of exposure to radiations is briefly retold The effects of X rays and radium on 
the skin are all carefully described The various skin reactions, both early and late, are fully 
dealt with, and special mention is made of the work of Gillies and Mclndoe m the treat- 
ment of chronic radio-dermatitis and radio-necrosis 

In succeeding chapters the effect of X and gamma radiations on the respiratory tract, 
the circulatory system, the alimentary tract, the generative system, the urinary tract, the 
nervous system, and bone are dealt with Finally, chapters on radiation sickness and poisoning 
by radio-active substances complete a small volume in which a mass of accurate information 
IS presented to the reader 

This country was the first to recognize the need for a system of adequate protection m 
connection with X-ray and radium work The recommendations put forward by the X-ray 
and Radium Protection Committee have now received international recognition and are in 
general use 

The readers of this book will realize how much pioneers suffered, and how much has 
been done to make the work of the present-day radiologist safe from similar tragedies It 
IS a book which can be recommended to all radiologists and as a mine of information to those 
interested in radiological research 


Die Wirbelgelenke By Priv -Doz Dr Max Lange (Munich) 10 x 6 ^ in Pp 121 -f vi, 
with 59 illustrations 1934 Stuttgart Ferdinand Enke RM 7 

An excellent and concise account of the vertebral articulations and of their appearance in 
X-rays which should be of real assistance in this difficult branch of radiology The articu- 
lations have been examined by taking X-rays of specimens as well as by clinical investigations, 
and the angles necessary to show up the different parts of the vertcbrx are illustrated by 
photographs which are m many cases clarified by a diagram The pathological conditions 
are treated in a similar manner 


Narkose zu operativen Zwecken By Dr Hans Killian (Freiburg 1 Br ) Super royal 
8vo Pp 406 -1- viii, with 165 illustrations 1934 Berlin Julius Springer Paper 
covers, RM 24 , bound, RM 26 80 

Dr Killian’s book on anaisthetics, based on his own experience and supplemented by his 
wide knowledge of the international literature on the subject, covers the whole field of the 
theory and practice of anaisthesia Exhaustive references to the bibliography given at the 
end of each section render the book a valuable source of reference The theories of 
antesthesia and the physiological changes that occur m the various organs are discussed with 
more detail than is generally found m works of this nature , the chapter deahng with the 
technical side of the subject, however, follows more conventional lines, whilst the descrip- 
tions of the actual methods of administration — contrasting strangely m this respect with the 
wealth of detail devoted to the other sections of the book — are patently inadequate In the 
chapter deahng with the choice of anaisthetic there is much with which English anaisthetists 
will disagree, though, as Dr Killian explains, the choice in Germany is limited by the lack 
of skilled antesthetists thus little use is made of nitrous oxide or nitrous oxide and oxygen, 
and It IS probably for this same reason that the author condemns the use of chloroform 
even m obstetrics Evipan, amongst other recently introduced drugs, is described and is 
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recommended as a safe ansesthetic for many operations The volume concludes with a 
description of many of the anaesthetic machines in common use, and it is to be regretted 
that, whilst this bool is in other respects completely up-to-date, obsolete models of English 
apparatus should be illustrated and described 


Rontgendiagnostik der Knochen- und Gelenkkrankheiten By Professor Dr Robert 
Kienbock (Vienna') Large 8vo Part i Differenualdiagnose der geschwultstigen 
Knochenkrankheiten Pp 104, with 26 illustrations Part 2 Knochenechinokokkose 
Pd 105-192, with 26 illustrations 1933 Berlin and Vienna Urban & Schwarzenberg 
Part I, RM 8 50 , Part 2, RM 7 60 

The first two parts of a series to be devoted to the X-ray diagnosis of bone and joint disease 
include (i) New growths, and (2) Echinococcus cysts of bone The former is difficult 
because the classification and terminology differ so much from that used in this country The 
latter is of little interest because of the rarity of the condition in this country The illustra- 
tions are good, but are less numerous in proportion to the text than would be expected in a 
book on X-ray diagnosis 


Acute Intestinal Obstruction By Monroe A McIver, M D , Surgeon-in-Chicf, Mary 
Imogene Bassett Hospital, Cooperstown, N Y lOJ- y 7 in Pp 430 + xviii, with 
62 illustrations 1934 New York Paul B Hoeber Inc $7 50 

A MONOGRAPH On acute intestinal obstruction is no longer a tedious presentation of the 
various types and mechanical forms of the condition The problems presented by intestinal 
obstruction have been investigated from a variety of angles during the last decade and there 
has been a definite need for a work which attempted to evaluate the results obtained and 
correlate them with the dimcal and pathological material It is therefore gratifying to find 
a monograph on the subject published by an experienced surgeon who has previously made 
experimental researches which have contributed to a clearer understanding of the funda- 
mentals of acute obstruction 

The book is divided into three sections Part I gives a general picture of the condition , 
Part II deals with diagnosis and methods of treatment, and Part III discusses the experi- 
mental work which has been carried out to determine the cause of death from intestinal 
obstruction The work is well balanced and the material is admirably presented The author 
has evidently been careful not to allow enthusiasm to lengthen unduly any section of the 
book, and the chief criticism which nught be applied is that he has not sufficiently stressed 
the practical importance of the changes taking place in the circulation and body flmds in acute 
obstruction — a subject on which he and his associates have carried out valuable researches 
In consequence one feels that the overwhelming importance of the pre-operative treatment is 
not given the attention it warrants The indications for ‘ decompression ’ of the stomach and 
intestines by a duodenal tube are examined critically and their values reasonably assessed 

The question of anaesthesia is not given the importance it deserves The point is made 
that patients with a late obstruction are in a condition of shock which resembles that seen 
after severe traumatic injuries, but there is no suggestion that gum saline or blood transfusion 
might be beneficial To suggest that local anaesthesia, with all the limitations it involves, 
is often the anaesthetic of choice is to admit that the pre-operative measures may have such 
a linuted success in restoring the blood volume that the use of spinal anesthesia, undoubtedly 
the ideal anesthetic, is inadvisable The remarks on shock following anesthesia which are 
included in the chapter on complications would have made a useful introduction to the 
section in which anesthesia is considered Otherwise the chapters on treatment are admir- 
able and well worth reading by every practising surgeon 

The chapters on “ The Cause of Death ” are very well done An excellent and studied 
summary of the methods and results of experimental researches is given The theory that 
the cause of death in many cases is a toxaemia is carefully examined and the relevant 
experimental work quoted, but one is glad to see that room is found for the view of those 
workers who do not believe that a toxaemia is the lethal factor in low obstructions There 
IS much to be said for the view that “ the stagnation of blood and fluid in the splanchmc area 
may lead to peripheral circulatory failure and shock in this type of obstruction ” 

Apart from the minor points mentioned the work is excellent, and the author and 
publishers are to be congratulated on so admirably filhng a gap in surgical literature 
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Diathermy m General Practice Bv Eric Payten Dark, M C j MB, Ch M (Syd ), 
late Radiographetj Rojal Prince Alfred Hospital, Sydney With special chapters by 
F A Maguire, CMG, DSO, MD, ChM (Syd ), F R C S , F R A C S , and 
Guy P O Prior, LRCP, MRCS Second edition Demy 8vo Pp 219 xvi 

Illustrated 1935 Sydney Angus &. Robertson Ltd 17s 6d net 

This book is now appearing in its second edition As it is intended to be of assistance to the 
general practitioner, who, presumably, has little knowledge of electro-technics, the opening 
chapters on the action of diathermy machines arc not sufficiently instructive This part of 
the work could be very much improved or should be omitted altogether Simple instruction 
in the control of the diathermy machine would suffice A large part of the rest of the book 
IS made up of case records These are of little interest to the general practitioner A simple 
classified table showing the percentage of cures and the number of applications of treatment 
would satisfy and economize space There arc several cvccllcnt photographs showing the 
method of applying electrodes to various parts of the body A unique feature is 1 chapter 
on failures It would appear that the author had only 8 failures out of 91 cases This ratio 
IS much better than is obtained by most clcctrothcrapists in this country No mention is 
made of the cutting current for surgical w'ork nor of short-wave or ultra-short-wave diathermy 
No doubt the author considers that these should be left to the expert One feels that the 
treatment of gonorrhoeal, gynaicological, and mcntil conditions should be left to the expert 
also This would appear to be the opinion of the writer of the foreword also, who states, 
“ the technicalities of correct diathermy and the time required for each case make it probably 
best that its use should mainly he in the hands of those specially competent ” 


Benign Tumours in the Third Ventricle of the Brain Diagnosis and Treatment 

By Walter E Dandy, Ad)unct Professor of Surgery, the Johns Hopkins Univcrsitj 

10 X in Pp 171 + viii, with 120 illustrations 1934 London Baillicrc, Tindall 

& Cox 22s 6d 

Third-ventricle tumours have long constituted one of the most intriguing group of intra- 
cranial neoplasms, partly on account of their interesting and often puzzling clinical features 
and partly because of their unusual histopathology They have not, however, been regarded 
commonly as favourable tumours for surgical intervention, despite their benign nature 
Dandy has demonstrated, however, that the thiid-vcntriclc growths arc amenable to surgery 
and has collected an impressive total of 21 cases in which the tumour was removed, with a 
mortality rate of 33 3 per cent In this present monograph Dandy has given us an intimate 
presentation of the clinical histones of these cases, together with notes of 47 cases taken from 
the literature , all of these latter were post-mortem findings, none having been correctly 
diagnosed during life Dandy has analysed in detail the neurological features and has empha- 
sized the great difficulty in arriving at a correct localization from the symptoms and signs alone 
Seveial clinical features are indicated as being suggestive (i) Loss of pupillary reflexes, 
(2) Intermittent attacks of various kinds, namely, (a) headache, (fc) dizziness on alteration 
of posture, (c) bilateral weakness or numbness, and (d) loss of iision, (3) Possibly, loss of 
hearing for high tones , (4) Bilateral ptosis and ophthalmoplegia It is obvious that those 
signs not of hydrocephalic origin are merely indicative of pressure upon the quadrigeminal 
plate Headache, vomiting, and papilloedema are usually intense and early, and the inter- 
mittency of the first symptom often points to a ball-valve obstruction to the ventricular outflow 
It IS clear from the author’s evidence that ventriculography offers a diagnostic short-cut which 
IS safe and unmistakable There always appears an enlargement of both lateral ventricles , 
air may or may not pass from one lateral ventricle to the other No air as a rule enters the 
third ventricle , when, however, the obstruction at the foramina of Monro is incomplete or 
intermittent, the third ventricle may appear in the skiagram (i) Not dilated, because it is 
behind the obstruction , (2) Showing a filling defect which outlines the posterior and perhaps 
the inferior part of the tumour , and (3) Small, upright, and mesially placed in the antero- 
posterior view 

From the pathological standpoint Dandy recognizes two groups of third-ventricle tumours 
(i) Colloid cysts, which grow from the antero-supenor aspect of the ventricle , the lining 
epithelial cells are frequently ciliated, and Dandy supports Sjovall in believing that they are 
of vestigial origin (2) A heterogeneous group of tumours including ependymal gliomata. 
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choroid-plexus tumours, epidermoids (tumeurs perlees), and several other indeterminate 
histological types 

Dandy has employed two chief surgical approaches A posterior ‘ pineal ’ route and 
a frontal oi ‘ hypophysial ’ approach are the two usual operauve attacks In the case of cysts 
of the septum pellucidum, a third or mid-sagittal approach through the corpus callosum has 
also been employed The frontal attack— used mainly when the bulk of the tumour occupies 
the forepart of the ventricle — necessitates the resection of an oval or transverse segment of 
the frontal lobe Dandy says that no loss of function, mental or physical, has resulted 
from these frontal-lobe extirpations, and, so far, post-operative epilepsy has not been 
encountered 

This contribuuon makes an important landmark in the progress of neurosurgery It 
IS issued with a wealth of illustration and lavish disregard of expense characteristic of the 
American monograph-writer 


St Bartholomew’s Hospital Reports Edited by Lord Hokder, R G Canti, W Shaw, 
C F Harris, H H Woolard, R C Elmslie, W G Ball, G Evans, and J P Ross 
Vol LXVI Demy 8vo Pp 363 + xxiv Illustrated 1933 London John Murray 
2is net 

The staff of St Bartholomew’s Hospital, both climcal and scientific, have done some valuable 
team work on the autonomic nervous system in its relation to medicine and surgery 
This volume contains a valuable symposium on the sympathetic nervous system which will 
interest physicians as well as surgeons, because it includes a case of paravertebral injection 
for angina pectoris , but perhaps the most interesting paper in this collection is that by 
Mr R E Nornsh on the anatomy of the sympathetic As has been previously demonstrated 
by other writers on the question, this paper shows that the great variation in the minute 
anatomy of the sympathetic very much hampers scientific deducuons from experimental and 
operative procedures 

Dr Branson’s review on the health of the nursing staff for a period of ten years is 
a particularly valuable contribuuon, partly because, as its conclusions are drawn from a large 
nursing staff, fairly exact deductions may be formed from them Scienufic observauons of 
this kind have been long over-due, and it is a feather in the cap of the oldest hospital in London 
that It should be among the first to include in its reports papers of this kind The next 
paper on “ Pre-Reformauon Nurses in England,” by Miss Margaret Hart, sull further 
demonstrates the tendency of this publication to be in the van This is, I beheve, the first 
paper written by a woman which has been pubhshed in the Reports, and is of importance 
because it was awarded a prize by the National League of Nursing Educauon of America 
Mr G M Lloyd writes charmingly of the life and work of Percivall Pott, whose 
heroism when he fell from his horse in the Old Kent Road and sustained a compound 
fracture of the tibia must have been even more remarkable m that day than it would be 
now, owing to the dangers inherent in such an injury The reviewer would have preferred 
at the head of the arucle the delightful portrait of Pott by Romney in the Council Room of 
the Royal College of Surgeons, in place of that by Reynolds in the Great Hall at St 
Bartholomew’s, which shows him at a more mature and less attracuve age 
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IPSISSIMA VERBA 

By Sir D’ARCY POWER, KBE, London 


IV. TWO PRE-HUNTERIAN OPERATIONS FOR 

ANEURYSM 

{Concluded) 

The second operation recorded bv Richard Wiseman is in the 1676 edition of 
his Severall China gical Treatises and is Observation 5, page 76, of “ Of An 
Aneurisma” — 

“ A man being much afflicted with a Tumour in his right Arm, occasioned 
by the pncking of an artery in letting bloud having tned the endeavours of several 
of our Profession unsuccessfully, some whereof had proposed the taking off this 
Arm, at the last I was sent for, and met Mr Arris and Mr Holher there Mr 
Gardner was his Chirurgeon The Tumour was large much inflamed and painfull, 
with httle or no pulsation , but the Accident which gave rise to the Tumour 
enough confirmed it an Aneunsma My opimon was, that a Tumour so inflamed 
was not capable of such Bandage whereby they might hope to return the bloud 
back into the Artery Nor indeed was it reasonable to suppose that such a putre- 
factive heat as seemed to be enclosed in that Swelhng was capable of being thrust 
back or retained long there, without making its own way by a Gangrene , and of 
what danger such an ErupUon might be to the Patient, if a Chirurgeon were not 
at hand, I left to their consideration Then in order to the removal of the Tumour 
there were but two ways, viz Amputation of ±e Arm or cutting into the Tumour, 
and mahng Dehgation of the Artery , which latter I commended to them They 
assented to the Dehgation, onely the Patient desired a day or two to prepare 
himself We applied Empl e bolo with a moderate Bandage to restrain the 
increase of the Tumour the while 

“ The fourth day after we met again, and, having all things ready, the Patient 
was placed in a Chair towards the light I took ofiT the Dressings, and made a 
Ligature four fingers breadth above the Tumour, on which Mi Holher made 
a gripe Some other held the Hand and lower part of the Arm, whilst I made 
an Incision down the length of the Tumour That done, I threw out the grumous 
blood with my fingers and cleansed the wound with a sponge Then desiring 
Mr Holher to slacken his hand, upon which the artery discovered itself by the 
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bloud spurting out, I passed my Needle under the upper part of the Artery and 
tied that, and cut off the end of the Ligature Near the Wound made in the 
Artery by letting bloud there was a cartilaginous body formed, which hindrcd my 
coming to the Artery , I cut it away, then passed my Needle, and made a second 
Ligature We dressed it up with Pledgits spread with the common Digestive ex 
terbinth dipped in pulv Galeni, and applied Empl diachalcit malaxed with ol 
ros and rowled it up to the ease of the Patient , then put him into his bed, and 
prescribed him an Anodyne draught to take that night The next day I visited 
him, and found him in much ease he had slept well uith half the draught 
[which was] designed for him, and was not troubled uith those fainting fits 
which he had been sub)cct to before the Operation 

“ The third day we took him out of his bed to dress his Arm In taking off 
the Dressing we found all safe, and the Lips of the wound tending to digesuon 
Mr Hollier, who held the arm above, seeing no bloud flow from the wound, for 
experience sake griped it harder, upon which the bloud of a sudden dropped 
from the fleshy parts and Capillaries in great drops, as if it had been pressed out 
of a Sponge I wondered at the manner of its bleeding, not minding what he had 
done , but he slackning his hand, it ceased as soon Which may show the ill 
consequence of over-hard binding in the dressing of Wounds, Ulcers &.c We 
dressed the Wound with the Digestive as before, and so continued it till the Wound 
was well digested From that time we dressed it w'lth Sarcoticks, rubbed the loose 
flesh with the Vitriol-stonc, and hastened the cicatn7ing of it with aq mcdica- 
mentos [lime water] &.c I saw the Ligatures fall off and tlic Wound cicatn?ing, 
then left it to his Chirurgcon, it being at that time indeed almost cicatrized The 
patient made me a visit a while after and showed me that he could use tliat Arm 
as well as the other ” 

Mr Wiseman’s two assistants at the operation were notew'orthy surgeons 
Mr Edward Arris, himself the son of a barber surgeon, was bom in 1591 and died 
in 1676 He was buried m St Sepulchre’s Church, where his memorial is still 
to be seen He was a man of wealth and position, living in St Bartholomew’s 
Hospital, a Governor, but never Surgeon, and an Alderman of Bridge Ward without 
He was prolific, for his wife had twenty-three children Liberal-minded and 
generous, his good qualities were not shared by his eldest son Robert, who, at any 
rate in his later years, proved himself to be mean and cantankerous Excuses 
perhaps may be made for him because he became blind and was in such reduced 
circumstances that he was given a pension 

The name of Mr Alderman Arris is perpetuated in the Arris and Gale 
Lectures which are still given annually at the Royal College of Surgeons of 
England on subjects relating to human anatomy and physiology, the lecturer being 
called ‘ Professor ’ and the honorarium being roughly £10 a lecture The record 
of the foundation of the lectureship runs as follows, and it may be noted that the 
bequest was at first anonymous — 

“ 27th October 1645 , — This day Mr Edward Arris acquainting this Court 
(of the Company of Barbers and Surgeons) that a person, a friend of his (who 
desired his name to be as yet concealed) through his greater desire of the increase 
of knowledge of Chirurgerie did by him freely offer to give unto this corporation 
for ever the sum of 250 li to the end and upon condicion that a human body be 
once in every year hereafter publiquely dissected and six lectures thereupon read 
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and if no human body may be had nor conveniently dissected in one year 
then the Company to distribute one half of the sum of the usual charges of a pubhc 
anatomy to our own poore and the other half to the poore of St Sepulchre’s 
The said worthy overture is thankfully accepted by this Court and that for the 
performance thereof a Rent charge of xx h per annum be granted out of our lands 
at Holborn Bridge ” 

A year later “ This Court doth order that all the approved Chirurgeons 
according to law shall appear at all pubhque anatomyes for the time to come in 
a flatt capp, upon the penalty of 3s 4d and all the rest of the Livery in a Hatt ” 
The surgeon’s ‘ flatt capp ’ was green with a white ribbon round it 

Two other benefactions were made by Mr Alderman Arris He bought back 
and gave to the Company the Henry VIII’s cup which is now the chief treasure 
of the Barbers’ Company It had been sold during the Commonwealth, and he 
made a skeleton of Canonbury Bess, a greatly wicked woman, who was properly 
hanged Her skeleton was used for many years by the Lecturer on Anatomy — 
Clopton Havers amongst others — and it appears in the last plate of Hogarth’s 
“ Idle Apprentice ” 

Thomas HoUier, Wiseman’s other assistant, was successively Surgeon for Scald 
Heads (1638), Surgeon (1644), ^nd Cutter for the Stone (1663) at St Thomas’s 
Hospital Mr F G Parsons states that he received £"^6 a 5 ear as Surgeon and 
an additional £15 as Lithotormst He resigned his hospital appointments in 1670 
and was succeeded by his son His house was blown up on May 26, 1676, to 
prevent the great Southwark fire spreading to the hospital buildings He operated 
upon Mr Samuel Pepys, the diarist, on March 26, 1658, and was Warden of the 
Barber Surgeons’ Company when Wiseman was the Master in 1665 

It may be noted that Wiseman opened the sac of the aneurysm, turned out 
the clot, and ligatured the artery immediately above the sac. Hunter tied the 
artery at some distance from the sac, which he left untouched The method 
of cure therefore, was radically different in the two methods 
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THE ETIOLOGY OF THE VASCULAR SYMPTOMS OF 

CERVICAL RIB* 

By D M BLAIR 

PROFTSSOR OF ANATOMY, UM%ER*:iT\ OF LONDON, KING S COLLEGE 

F DAVIES 

READER IN ANATOM1, UNIVTRSITT OE LONDON, KING’S COLLEGE 

AND \V McKISSOCK 

SURGICAL REGISTRAR, ST GEORGES IIOSPITSL, I ONDON 

In a small proportion of chmcal cases of ccnncal rib the symptoms are predomin- 
antly of a vascular nature, motor and sensory symptoms being absent or very slight 
Recently Telford and Stopford^ suggested an anatomical basis to account for this 
predominance of vascular symptoms In a number of dissecting-room subjects 
without cervical rib they examined histologically the lower trunk of the brachial 
plexus in the region where it lay on the upper surface of the first thoracic nb 
In the eighth cadaver investigated tliey found in the inferior part of the lower 
trunk of the plexus a distinct and separate bundle of unmyehnated fibres, w'hich 
they interpreted as the sympathetic fibres passing to the upper limb by w’ay of the 
lower trunk and which had not yet become incorporated with and intermingled 
amongst the other fibres of the lower trunk, in other words, the fusion of the 
‘ sympathetic ’ fibres with the lower trunk was m this instance at a more distal 
point than usual In the other specimens, at the site where the lower trunk of 
the plexus lay on the first rib, the unmyehnated fibres were found alreadv scattered 
amongst the other fibres of the trunk, although these authors noted a slight tend- 
ency for the unmyehnated fibres to reside principally in the peripheral parts of the 
trunk Telford and Stopford observe that, in the special instance described, the 
separate bundle of unmyehnated fibres in die inferior part of the low'er trunk of 
the plexus would evidently be more immediately exposed than the motor and 
sensory fibres to the risk of pressure by the subjacent rib They further postulate 
that, given the same condition in the lower trunk of the plexus, the symptoms 
produced by a cervical nb would be predommandy vascular and would be of the 
nature of chrome arterial spasm induced by prolonged mitatton of this separate 
exposed bundle of ‘ sympathetic ’ fibres by the pressure of the cervical nb This 
prolonged spasm of the arterial stems would cause constriction or even obliteration 
of their vasa vasorum, with consequent nutritional changes in the arterial walls 
which might ultimately lead to thrombosis That the vascular effects in these 
cases of cervical nb are usually confined to the arteries distal to the axillary artery 
IS correlated by these authors with the fact that, whereas the subclavian and axillary 
arteries are supphed with S5impathetic nerves directly from the sympathetic chain. 


* Communicated to the Anatomical Society of Great Britain and Ireland, Summer 
Meeting, June 22, 1934 
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the more distal arteries in the hmb receive their sympathetic innervation from the 
adjacent mam nerves of the hmb Of this distal nerve-supply, those nerve-fibres 
which issued via the lower tiunk of the brachial plexus would be affected, as they 
he in the form of a separate bundle in the inferior part of the lower trunk 
immediately related to the rib 

We had recently the exceedingly rare opportumty of examimng histologically 
the brachial plexus from a case of cervical rib m which the vascular effects were 
pronounced For the specimen and the chmcal history we are indebted to Mr 
Ivor Back 


CASE REPORT 

(W McKissock) 

The patient, aged 37 years, a married woman without children, seven months 
prior to admission to hospital experienced painful tinghng of the ring finger of the 
right hand The nail of this digit was removed without subsequent improvement 
in the symptoms During the next few weeks pain progressively spread to involve 
the other digits of the right hand, the hand, and finally the forearm as well, never 
extending above the elbow In this period pain was felt only when use was made 
of the right hand or forearm, and disappeared when the limb was rested, but by 
the time of admission to hospital the pain bad become continuous When the 
hands were placed in cold water the patient observed that the right hand became 
white and cold, the left remaining normal On elevation of the hands above the 
head, the right hand became white, but if kept hanging by the side it grew bluer 
m colour and felt unusually hot the left hand did not share in any of these 
phenomena For twelve months befoie admission the patient had a severe cough, 
without expectoration, and had been losing some weight 

On Admission — The patient complained of continuous severe pain, gener- 
ahzed and deep-seated, m the right hand and forearm No cutaneous anaesthesia 
or paraesthesia or muscular wasting could be detected, particular attention being 
paid to the ulnar-nerve musculature The right arm and forearm were each J in 
less m circumference than those of the left side , the patient was normally right- 
handed, but had come to use the left more than the right owing to the pain With 
the arms hanging by the side the right hand rapidly became blue and warm, whilst 
on elevation of the arms it at once lost its blueness and m a few seconds was white 
and cold The left hand remained normal under these conditions No accurate 
temperature records were taken The right hand and forearm sweated on warm- 
ing No pulsation could be felt in the radial, ulnar, or brachial artery of the 
right side pulsation in these arteries was normal on the left side Pulsation was 
normal in the nght axillary artery Excessive pulsation was palpable in the right 
subclavian aitery, so much so that (as is usual in these cases) subclavian aneurysm 
was suspected On either side a cervical rib was palpable, more prommently on 
the right side Radiological investigation revealed bilateral bony cervical ribs and 
extensive infiltration of both lungs characteristic of tuberculosis 

Operation — In view of the severity of the pain m the hmb, it was decided 
to operate At operation the subclavian artery was found to be quite free from 
pressure by the cervical rib, even when the arm was pulled down by the side 
Pulsation in it was forcible and extended beyond the cervical rib and beyond the 
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scalene muscles The lower trunk of the brachial plexus lay m immediate contact 
with the upper aspect of the cervical rib and the first dorsal contribution to the 
lower trunk was stretched taut as it passed upwards and laterally to the upper 
surface of the cervical rib With the exception of its extreme anterior and posterior 
parts, the cervical rib (which extended from the seventh cervical vertebra to the 
first costochrondral junction) was removed with its periosteum The lower parts 
of the brachial plexus (lower trunk and first dorsal nerve) were then found to be 
quite free from pressure by the first thoracic nb 

At the end of the operation, faint pulsation could be detected in the radial 
artery The next mormng weak pulsation was palpable in the radial, ulnar, and 
bracbal arteries This pulsation increased slightlv in intensity from day to day, 
but had not become normal (compared with the other side) by the eighth day, on 
w'hich the patient died, the chest condition having lit up The pain in the right 
upper hmb, though lessened, had not been completely abohshed by the operation 
Complete post-mortem examination was not permitted 

HISTOLOGICAL EXAMINATION OF THE BRACHIAL PLEXUS 

(D M Blair and F DAvirs) 

None of the arteries was available for examination The specimen illustrated 
diagrammaticaliy in Fig 263 was removed through the site of the operation incision 
It comprised the trunks, bound together in prevertcbral fascia, and the distal parts 
of the roots of the brachial plexus The portion of the first dorsal root included 



Fig 263 — Diagram o'' portion of brachial plesus remoted X X = 13 5 mm 
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Fig 264 — Variation in length of first dorsal nen e contribution to plc\us in dissecting room 
subjects X X = 18 to 25 mm 

in the specimen measured 13 5 mm In a number of dissecting-room subjects 
the length of the first dorsal nerve contribution to the lower trunk of the brachial 
plexus, from the place where it left the first intercostal nerve to the place where 
It joined the eighth cervical nerve, was found to lange from 18 to 25 mm {Ftg 264') 
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So at least the distal half of this portion of the first dorsal nerve was included in 
the specimen lemoved This is of importance in relation to the fact that at no 
point along the first doisal nerve or the lower trunk of the brachial plexus were 
we able to find an entering grey ramus 

The specimen was treated with a pyridene silver techmque* which two of us 
(D M B and F D ) have evolved in deahng with another problem, cut serially 
in transverse section, and exammed microscopically from end to end In only two 
of the roots of the brachial plexus were grey rami seen entering — ^namely, one in 
each of the seventh and eighth cervical 
nerves The other rarm joimng the roots 
of the plexus must have entered the roots 
proximal to the specimen Fig 265 
shows the entry of a grey ramus into the 
seventh cervical nerve The ramus con- 
sists almost exclusively of unm^ehnated 
nerve-fibres which are closely packed 
together with very httle endoneurium 
and very few endoneurial nuclei between 
the fibres Immediately on entry the 
unmyehnated nerve - fibres distributed 
themselves amongst the other nerve-fibres 
in the seventh cervical nerve The same 
characteristics were observed in the case 
of the grey ramus entering the eighth 
cervical nerve Numerous unmyehnated 
fibres were found scattered among the 
myehnated fibres even m the most proximal 
sections of all the roots of the plexus 

Fig 266 gives a general view of the homogeneous structure of the proximal 
part of the first dorsal nerve, while Fig 2 . 6 ^ is a higher-power view of a small area 
of the same section, near the centre, but not specially chosen It is typically repre- 
sentative of the structure of the proximal part of the first dorsal nerve and shows 
numerous unmyehnated fibres scattered amongst the myelinated fibres, with very 
httle endoneurium and very few endoneurial nuclei between the nerve-fibres This 
IS in contrast with the structure of the distal part of the first dorsal nerve, where 
It had come into close relation with the cervical rib Here, as is illustrated m 
Fig 268, the endoneurium is increased in thickness and the endoneurial nuclei 
are much more numerous The nerve-fibres do not form such a compact and 
‘ clean ’ picture as in the proximal part of the nerve The lower trunk of the 
brachial plexus shows the same histological features, particularly m its inferior 
portion {Fig 269), the thickened endoneurium and numerous endoneurial nuclei 
contrasting with the appearance of sections of the upper and middle trunks, in 
which the endoneurium is shght in amount and the endoneurial nuclei are few in 
number The other roots of the plexus have a structure hke that of the proximal 
part of the first dorsal nerve (with the exception of the number of unmyehnated 
nerve-fibres, as will be referred to below) 



Fig 265 — ^Entry of grey ramus into the seventh 
cervical nerve ( 60 ) 


* This technique will be described in a forthcoming number of the Journal of Anatomy 


4io 


'I'HE 




H 


Jo 




OF 




OEFy 





VASCULAR SYMPTOMS OF CERVICAL RIB 411 


Fig 270 shows a low-power view of a section through the lower trunk of the 
brachial plexus In the inferior part of the trunk is seen a distinct and separate 
collection of nerve-fibres which, as higher 


magnification {Fig 271) shows more clearly, 
consists of a number of small bundles 
This collection of nerve-fibres corresponds 
m position with the sepaiate bundles illus- 
trated by Telford and Stopford in their 
drawing (Fig 413) m that it hes below the 
other fascicuh of the lower trunk and there- 
fore in more immediate relation to the 
subjacent rib 

Examination of these small bundles of 
nerve-fibres with a high-power objective 
reveals that they consist mainly of unmyelin- 
ated fibres, as shown m Fig 272, which is 



a photomicrograph of the lower right bundle 
of Fig 271 Although not seen in the actual 
small area photographed, numerous large 
medullated nerve-fibres are also found in 


Fig 270 — Transverse section of lower trunk 
of brachial plevus Arrow points to separate 
collection of nerve fibres in inferior part of 
trunk ( / 12 ) 


these bundles As the photograph {Fig 272) shows, the unmyelinated fibres are 
loosely scattered m a fashion qmte unhke the compact arrangement of the unmye- 
hnated nerve-fibres in the grey rami described above There is a large amount 
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brown-black impregnation with silver By the use of an infra-red plate and 
appropriate filters^’ ® the nuclei are rendered clearly visible and do not mask the 
black unmyelinated fibres {Fig 273) On tracing this separate collection of nerve- 
fibres through the serial sections it was found to have an independent existence 

for only | m Both proximally and 
distally Its nerve-fibres passed into the 
neighbouring fasciculi of the lower 
trunk and at once mingled amongst 
their nerve-fibres This separate collec- 
tion commenced ] in distal to the 
junction of the eighth cervical and first 
dorsal nerves and, as stated above, ran 
distally for only ] in Therefore it 
cannot be regarded as a grey ramus 
joining the lower part of the brachial 
plexus at a more distal point than usual 
It is merely a collection of nerve-fibres 
(mainly unmyelinated) effecting a re- 
grouping within the lower trunk 

Although no absolute counts were 
made, it was quite evident that the 
number of unmvehnated nerve-fibres in 
this separate collection formed onlj an 
infinitesimally small fraction of the total 
unmyelinated fibres in the lower trunk 
{see Fig 269) In this connccaon it 
might be noted that we observed the 
lower trunk of the plexus to be much richer m unmyelinated fibres than the 
middle trunk, while the upper trunk of the plexus contained distinctly the fewest 
Further, we were able to confirm the observation of Woollard' that the caudal 
roots of the plexus are iichest in unmyelinated nerve-fibres We noted no tendency 
for the unmyehnated fibres to reside principally m the peripheral parts of the 
lower trunk as Telford and Stopford described 

DISCUSSION 

We agree with the view of Telford and Stopford that the chmeal picture in 
these cases is one of nutation of the sympathetic (vasoconstrictor) fibres passing 
to the distal arteries of the upper limb, and not one of paralvsis of sympathetic 
fibres, as othei observers thought 

In the cases reported by Telford and Stopford thiombosis had taken place m 
the aiteries of the limb distal to the axillary, and owing to the time necessary for 
canahzation of the thrombus, several months elapsed subsequent to the removal of 
the cervical rib before pulsation returned m any of the large arterial stems In 
the present case the rapid return of pulsation m the radial, ulnar, and brachial 
arteries after operation sigmfies that thrombosis had not supervened upon the 
arterial spasm The increased tension of the arterial walls and the diminution of 
their lumen had alone been sufficient to render pulsation undetectable, at least by 
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the ordinary method of palpation That pulsation m these arteries, however, did 
not immediately return to normal on removal of the cervical rib, and the incom- 
plete disappearance of pain after this operation, suggest that the irritation of the 
sympathetic fibres is not due merely to mechanical pressure of the rib, but that 
a chronic aseptic inflamm atory lesion m the nerves immediately related to the 11b 
is produced by the pressure irritation This lesion, of course, would only clear 
up gradually on removal of the exciting cause In this connection the thickemng 
of the endoneurium and the proliferation of endoneurial nuclei observed by us in 
the lower trunk of the brachial plexus (particularly m its inferior part) and in the 
distal part of the first dorsal nerve where it came into immediate relation with the 
cervical rib, appear to us to be of special significance We interpret these histo- 
logical fin din gs as evidence of irritation by the rib in the immediately related 
nerves 

As stated above, the collection of nerve-fibres (largely unmyehnated) which, 
for a distance of ^ in , had a separate existence m the inferior part of the lower 
trunk of the plexus, cannot be considered as an unjoined ramus as Telford and 
Stopford claim for the separate bundle of unmyehnated fibres described by them 
In the present specimen the number of immyehnated fibres in this collection forms 
only an extremely small fraction of the total number of unmyehnated fibres m the 
lower trunk of the plexus, and it is difficult to beheve that irritation of these few 
unmyehnated fibres can be responsible for such widespread arterial spasm as seen 
m the case reported Indeed, the much more numerous unmyehnated fibres in 
the inferior parts of tlie adjacent fascicuh of the lower trunk of the plexus must 
also be exposed to the effects of pressure by the rib, and the histological evidence 
supports this contention The fact that only the lower trunk and the first dorsal 
nerve showed histological evidence of prohferation of endoneurium and endoneurial 
nuclei, and our interpretation that this lesion was responsible for the widespread 
irritative effects on the sympathetic vasoconstrictor fibres to the hmb vessels, 
imphes tliat a large proportion of the vasoconstrictor unmyehnated fibres enter 
the hmb by way of the lower trunk, or that these fibres in the lower trunk of the 
plexus have a particularly widespread distribution to the arteries of the hmb We 
have already pointed out that unmyehnated fibres in general are more numerous 
in the lower trunk 

In view of the work of Ranson and Davenport,® supported by Donal Sheehan,® 
not all the unmyehnated fibres m the trunk must be considered to be efferent 
sympathetic fibres , these authors beheve that many unmyehnated fibres of afferent 
protopathic function pass via the posterior nerve-roots to small cells m the pos- 
terior root gangha 

As the material was not to hand for exanunation, we are unable to give any 
information as to whether the nerves on the under aspect of the subclavian artery, 
denved from the sympathetic chain and from the ansa subclavia (Hovelacque’^), 
were m any way affected 

The lesion in the case under discussion has evidently affected pnncipally the 
unmyehnated vasoconstrictor fibres in the inferior part of the plexus It is possible 
that different degrees of pressure-induced chrome inflammation affect the different 
types of ner\ e-fibres m the plexus to a variable extent hence the different chmeal 
types of cases of cervical rib At any rate, in our case there is no anatomical segre- 
gation of the unmyehnated fibres which would explam their special involvement 
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If the chronic inflammatory change progresses to permanent fibrosis, this 
would account foi the failure to reheve sj’mptoms which is known to occur in some 
cases of operation for cervical nb It therefoie seems desirable that operative 
treatment, whether removal of the cervical ub or division of the scalenus anterior 
muscle allowing the rib to droop, should be undertaken as early as possible to 
reheve the plexus from harmful pressure 

SUMMARY AND CONCLUSIONS 

1 The brachial plexus fiom a case of cervical rib vith vascular symptoms 
was examined lustologically in serial transverse section 

2 All grey rami joimng the component roots of the lower trunk of the plexus 
had become umformly distributed witliin the roots and trunk proximal to the 
region m contact with the cervical rib 

3 Marked endoneurial thickening with nuclear proliferation was seen m the 
first dorsal nerve and inferior part of the lower trunk of the plexus where thev 
were related to the cervical nb 

4 It is suggested that this lesion is icsponsible foi the irritation of the sym- 
pathetic fibres produemg the widespread vasoconstricnon m the limb 
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DIFFUSE INTRADUCT CARCINOMA OF THE BREAST 

By E H LEPPER and A H BAKER 

FROM THE ELIZABETH GARRETT ANDERSO'J HOSPITAL, LONDON 

SE\rERAL considerations have stimulated us to report these eleven cases of diffuse 
intraduct carcinoma of the breast The disease is rare — according to Cheatle and 
Cutler, the rarest of all forms of cancer of the breast — and yet it occurs frequently 
enough in any long series of cases to have a defimte piactical importance for the 
surgeon Its chnical features differ so widely from the conception of breast cancer 
by which the surgeon is commonly guided that it is perfectly easy for the diagnosis 
to be imssed, even after macroscopic examination of the amputated breast The 
pomt we would particularly emphasize is that the bieast affected with diffuse 
mtraduct carcinoma does not contain a locahzed nodule of growth infiltrating the 
stroma, but is the site of a widespread mahgnant change of the epithehum of its 
ducts and acini affecting one-third to two-thirds of its substance The naked-eye 
appearances, characteristic as they are when correlated with the nucroscopic picture, 
are so different from those of ordinary breast cancer that the pathologist who has 
not seen a case may easily fail to recogmze that he is deahng with a mahgnant 
condition The simulation of polycystic disease may be very close Intraduct 
carcmoma is one of the conditions in which the surgeon is hkely to be in doubt 
as to procedure, and to call for guidance from the pathologist during the course 
of the operation Before it is possible to give this gmdance, it may be necessary 
for frozen sections to be cut The histological picture presented by the sections 
IS most unusual It strongly suggests that the disease staits simultaneously 
throughout a number of ducts and their acini, and that it does not spread from 
a primary focus 

So far mtraduct carcmoma has most often been described in association with 
Paget’s disease of the mpple, a condition in which it is always present in some 
degree Ewing has described it apart from Paget’s disease, under the term 
‘ comedo-carcinoma ’ — a reference to the pecuhar naked-eye appearance of the 
sections Cheatle and Cutler^ have met with 8 cases of the diffuse disease, 2 of 
which were m breasts also the site of Paget’s disease They consider it a highly 
malignant condition 6 of their 8 patients died within four yeais of first coming 
under observation 

CLINICAL CONSIDERATIONS IN ELEVEN CASES 

The average age of the ii cases here described was 43 , the oldest was 61 
years and the youngest 32 , 7 of the patients were married and 4 unmarried Five 
had had children, and possibly a sixth in whose case the history of pregnancy is 
omitted from the chmcal notes The question of lactation is mentioned m 2 cases, 
in both of which it was abnormal One patient was able to suckle her two children 
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for one month only, and the other patient, who had six children, disconunued 
suckhng on account of pain with each of the last two babies We have considered 
these particulars m some detail m order to compare tliem with the historv of cases 
of Paget’s disease of the mpple as we have been able to obtain this from the 



Fig 274 — Photognph of cut urfacc of large breast comnining dilTusc mtraduct carcinoma Shows 
dilated ducts and affected aheoli standing out from surrounding stroma (Unmagmficd ) 



Fig 275 — Section of same breast as Fi? 274 (unmagnified) showing the diffu c nature of the change 


hterature The average age of patients with Paget’s disease when they first come 
under observation seems to be rather higher Cheatle and Cutler reported 17 
cases in which the average age was 53 A more striking contrast is found m the 
fact that of 37 women with Paget’s disease which we hate collected from the 
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hterature, 34 were married, whereas of our ii patients, 4 were unmarried The 
two cases m our senes with evidence of Paget’s disease both occurred m married 
women 

The symptom for which these patients sought advice was either tlie presence 
of a lump in the breast or the occurrence of discharge from the mpple The 
length of the history was comparatively short , m i case only was it over a year, 
and in 7 cases it was considerably less, varying from one to five months As we 
have noticed m other diseases of the breast, discharge from the mpple, particularly 
if It IS blood-stained, brings the patient to the doctor earher than does the detection 
of a lump In these cases of diffuse intraduct carcinoma, discharge was present 
m 7 of the II The discharge was blood-stained in 3 cases, serous m 3, and 
purulent in i The frequency of discharge from the mpple is particularly note- 



Fig 276 — High-power view of section shown m Fig 275 Unaffected breast at A, and affected 

alveoli at B 

worthy in view of the tendency to regard this symptom as more or less pathogno- 
momc of simple, non-mahgnant duct papilloma 

Careful descriptions of the condition of the affected breasts are available m 
almost every case These show that the affected breast was defimtely larger than 
the other in 4 cases, and osdematous in 3 In 2 cases the presence of peau d'orange 
IS noted , 3 of the breasts are described as ‘ red and shiny ’, and i of these was 
also said to be ‘ hot ’ Palpation of the breast in every case except one revealed 
the presence of a lump, of which the patient was in some cases aware The 
lump was usually qmte ill-defined, and is variously described as ‘ indefimte 
‘ irregular ’, ‘ a mass of lumps ’, ‘ a diffuse hard area ‘ a craggy mass ’ It is 
frequently stated that the whole breast was oedematous, or that the breast was 
‘ all rather hard ’ Defimte hard glands were present in 3 cases only In 6 cases 
It is specifically stated that no glands were palpable The mpple was retracted 
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in 4 cases , in i it was tlie site of Paget’s disease, and this was, incidentally, the 
breast in which no lump was to be felt, and the case showing the least extensive 
growth of the series 

Personal knowledge of the last case of the series leaves us in no doubt that 
chmcally the condition can be very puzzhng The breast was large, heavy, and 
oedematous , peau d' orange was well-marked, and over the upper inner quadrant 
there was a patch of bluish discoloration of the skin An mdefimte lumpiness 
was to be felt with no defined edge The mpple was normal A local excision 
was done, taking a wide margin of skin, and the breast sent at once to the patho- 
logical laboratory Even after careful naked-eye examination of the cut surface 
the condition looked innocent, so the operation was completed without clearing the 
axilla Later microscopical examination showed a most active malignant growth 
of the ducts, with widespread lymphatic permeation The axillary glands were 
then excised and were found to be infiltrated 

MACROSCOPIC APPEARANCES {Ftg$ 274, 277) 

The appearances depend on the size of the breast, and a comparison of the 
effect of the disease m the large fat type of breast widi that in the small, rather 
atrophic breast largely explains the variety of the chmeal desciiptions In the 
first place, it cannot be too well emphasized that there is no well-defined mass of 
carcinoma spreading into the surrounding tissue A large breast contaimng much 
glandular tissue and a large amount of fat will be of increased consistency through- 
out The cut section shows the ducts thickened and dilated, often distended with 
yellow secretion The alveolar tissue looks opaque and stands out against the 
background of fat The general appearances of the section reproduce the normal 
breast pattern, but in an exaggerated degree 

The section of a small breast with a small amount of glandular tissue and 
very httle fat is rather different It presents a honeycomb appearance owing to 
the presence of numerous small cysts formed by the dilated and distended ducts 
The presence of yellow nodules of growth m some of the ducts gives an appear- 
ance to the section which should suggest duct carcinoma, and it was these nodules 
that gave rise to the term ‘ comedo-carcinoma ’ m Ewing’s description Certain 
cases of Reclus’ disease present a somewhat similar picture, where the secietion 
m the cysts has become opaque and simulates nodules of growth In some cases 
of polycystic disease it is impossible to exclude malignancy without microscopical 
examination, but, whereas in diffuse intraduct carcinoma there is, in our experience, 
always some unchanged breast tissue to be observed, in polycystic disease the change 
is present throughout the bieast tissue The secretion in mtraduct carcinoma may 
be blood-stained, or there may be a golden 01 brown pigmentation of the connec- 
tive tissue, due to absorption of haimoglobm This appearance has not been 
observed by us m simple cystic disease 

Serial sections of the breast, 2 mm thick, may reveal small areas where the 
cystic formation is less marked and m which the tissue seems firmer than elsewhere 
These areas, examined microscopically, show infiltration by growtli of the connec- 
tive tissue, but such areas are not very conspicuous, and are hkely to be missed 
unless the breast is systematically examined The axillary glands may be enlaiged 
and firm and may contain obvious growth 
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MICROSCOPICAL APPEARANCES {Figs 276, 280-282) 

The histological picture varies with the part selected for section If the 
section IS made of only a small part, it will show what appear to be dilated ducts 



Fig 277 — Photograph of cut surface of small breast, with diffuse mtraduct carcmoma e'ctendmg 
into the fat at the margin, M (Slightly magnified ) 



nr 


Fig 278 — Diffuse cystic disease of the breast Compare the similarity of the macroscopic 
appearance to that of Fig 277 (Unmagnihed photograph of section ) 

contaimng mahgnant-lookmg epithehum, but no alveoh may be seen and no infil- 
tration outside the duct wall Whole section of the breast — or, where this is 
impracticable, of half the breast — is most helpful, both in determimng the condition 
VOL XXII— NO 87 28 
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of the acim and m tracing the infiltration of the stroma Staining the clastic tissue 
throws light on the structure of the growth Tubules of epithelium will be seen 
closely resembhng the ducts with their proliferated epithelial lining, except that the 
elastic coat is rmssing (Fig 282) Some of these outgrowths arc ahcoli, dilated 



Fig 279 — Section of same breast os Ftg 278 Microscopical examination shoued no evidence 
of malignanc> (Unmignified ) 



Fig 280 — Unmagnified photograph of stained ection of breast with d fTuse intraduct carcinoma 
for comparison with Fig 279 In this case there was widespread l>mphaiic permeation 

and undergoing mahgnant transformation In laige sections alveoli can be detected 
at the edge of the growth in various stages of change — an appearance that is most 
easily demonstrated m the larger breasts (Ftg 276) In other parts of the 
section the ‘ tubules ’ will be found to represent outgrowths of secondary infiltration 
of the epithelial lining of the duct So closely do they resemble the ducts from 
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which they arise that at first one finds it difficult to convince oneself that their 
appearance is not accounted for by a fault in the staining technique However, 
by careful search an outgrowth may be found actually breaking through the 
elasnca of the parent duct {Ftg 282, a) 



Fig 281 — Section of small breast showing the dilated ducts containmg growth and infiltration 

of the stroma at X ( ' ? ) 



Fig 282 — High-power view of section showing invasion of the stroma A, Growth breaking 
through the elastic tissue , B, Tubules ’ of secondary growth in stroma Inflammator\ 
reaction well seen 

In 9 of our cases infiltration of the stroma could be detected in one or more 
areas To find these areas it was sometimes necessary to make microscopic 
sections of the whole breast , in other cases shcing of the whole breast, followed 
by section of hkely-looking parts, was successful In all cases there is a more or 
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less well-marked inflammatory reaction m tlic stroma, jilasma cells and lympho- 
cytes predominating So striking is the occurrence of the carcinomatous change 
in such a widespread area that the conclusion is almost irrcsisuble that there has 
been a simultaneous affection of the ducts and acini throughout the greater part 
of the breast From this conclusion the suggestion arises of a blood-borne 
stimulus, possibly of a hormonic nature 

OPERATION AND POST-OPERATIVE HISTORY 

That the condition of the breast was not always recogni/cd to be a malignant 
one IS suggested by the fact that radical amputation uas performed in only 6 cases 
The remaining 5 patients were treated by local amputation of the breast and 
excision of the axillary lymph-glands In one patient the dissection of the axilla 
was done after an interval of three months, when recurrence was obvious 

We have been able to trace the after-history of 7 of these ii patients Of 
the 6 treated by radical amputation, 2 were untraced, and i was lost sight of after 
one year Three are hving at periods of seven to eight years after operauon, but 
one of these three shows evidence of recurrence in the chest wall and the lung 

One of tire 5 cases treated by local excision of the glands and breast is alive 
and well twelve years after, another shows no evidence of recurrence two and a 
half yeais after operation The most recent case was operated on mne months 
ago, and proved to be a very advanced case She is so far free of recurrence * 
One patient is defimtely known to have died of secondary growth eighteen months 
after operation, and the fifth case we have been unable to trace 

RELATION OF INTRADUCT CARCINOMA TO PAGET’S 
DISEASE OF NIPPLE 

Muir^ has brought forward striking evidence to support the view, first advanced 
by Jacobaeus® in 1904, that the primary lesion in Paget’s disease is a mahgnant 
epithelial hyperplasia within the ducts The lesion of the nipple he bcheves to 
be due to a direct intradermal spread of carcinoma cells from the ducts, and the 
deep-seated infiltration in the underlying breast tissue, W'lth w'hich Paget’s disease 
IS so often associated, to be an outgrowth from the deeper parts of the ducts at 
a place where the epithelial change is more acuvely mahgnant In 5 cases Muir 
was able to demonstrate an undoubted association of duct carcinoma with Paget’s 
disease, though in 2 cases Paget’s disease was discovered only on microscopic 
exarmnation Cheade and Cutler have described 17 cases of Paget’s disease all 
associated with mtraduct carcinoma, and 6 cases of diffuse intraduct carcinoma 
apart from Paget’s disease Two of our cases showed evidence of Paget’s disease, 
one on microscopic examination only 

We have sufficient evidence in the sections of our cases to convince us that 
infiltration of the lymphatics'* can have no bearing on the causation of Paget’s 
disease The last case showed the most marked infiltration of the subdermal 
tissue, extending right under the skin around the nipple, but no infiltration of the 
epidernus itself, and no evidence of Paget’s disease 


* When last seen (14 months after operation) this patient showed extensive infiltration 
of the skin of the chest wall 
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Mmr describes the epithehum confined within the ducts as being in a state 
of potential malignancy The history of patients with the disease suggests that 
they are suffering from a much less mahgnant type of growth than are those with 
diffcse mtraduct carcinoma Our senes of 11 cases seems to be intermediate 
between the highly mahgnant growths described by Cheatle and Cutler and the 
comparatively mildly mahgnant epithehal change found in Paget’s disease We 
conclude that in all these chnical types of growth one is deahng essentially with 
the same disease, which when slowly developmg allows of permeation of the skin 
around the mpple, and when rapidly spreading leads to infiltration of the lymphatics 
and to widespread growth at an early stage of its history 

SUMMARY 

1 Eleven cases are reported of diffuse mtraduct carcinoma of the breast 
The chmcal history and progress of these cases are described 

2 The change is diffuse and affects both ducts and acini It should be con- 
sidered a mahgnant condition because infiltration of the stroma, lymphatic permea- 
tion, and outgrowth of the epithehum of the ducts can be demonstrated 

3 The widespread nature of the change and its umformity throughout the 
breast suggest the action of a blood-borne stimulus, possibly of a hormomc nature 

4 This senes of cases illustrates all types of mtraduct carcinoma, from that 
of low mahgnancy and slow grow± wi± which Paget’s disease tends to be associated, 
to the highly mahgnant type in which lymphatic permeation is a marked feature 

The photographs illustrating the text were taken by the techmcian to the 
Pathological Department, C Wells 
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SERIAL RADIOGRAPHIC APPEARANCES OF A 
NEUROPATHIC SHOULDER-JOINT 

By JAMES F BRAILSFORD 

HONOnARV RADIOLOGIST, Tlin QUCCN S IIOSRITAI , DIRMISrilAM 

The details and serial radiographs of the following case illustrate the different 
phases which were found in a neuropathic joint during its progress, and suggest 
that the classification of such joints into (i) hydrO-arthritic, (2) atrophic, (3) hyper- 
trophic types may meiely represent these different phases of the lesion 

Mrs W , aged 52 years, consulted Mr Bertram Lloyd at the Queen’s Hospital 
in August, 1931, complaining of stiffness and swelling of the left shoulder The 
condition had arisen insidiously during the past few months No history of 
defimte trauma could be obtained On examination the shoulder was found to be 
swollen and painful The radiograph taken on Aug 18, 1931, (Fig 283) shows a 
marked swelling of the soft tissues around the shoulder-joint No defimte bone 
changes can be detected beyond a slight suspicion of increased depth of the 
glenoid cavity No abnormal shadows are to be seen in the joint The appear- 
ances are those of a hydro-arthrosis Aspiration was performed, and following 
this ionization was given for three months Slight improvement was recorded 
as the result, and as the condition appeared to be non-progressive, treatment was 
discontinued 

In March, 1933, pain caused the patient to seek further hospital treatment, 
and on examination it was found that the condiuon had progressed and the 
swelling had increased The patient was admitted to tlic Nerve Hospital under 
Dr Geoffrey Eden for investigation A radiograph taken on March 14, 1933, 
Ftg( 284) shows (i) that the swelling of the soft ussues had increased, (2) that 
the head of the humerus and the walls of the glenoid had been w'om aw'av as if 
the bone had been rubbed down with a file, (3) that a large collection of 
amorphous calcium had been stored up within die joint capsule, and (4) that the 
affected bones are normal in density These appearances arc typical of the so- 
called atrophic neuropathy 

A further examination of the patient was made on Nov 27, 1933, W'hen she 
reported that though the shoulder was troublesome she was able to perform her 
household duties satisfactorily The joint area was swollen considerabl} and ached 
The swelling and discomfort appeared to vary, being much more noticeable some 
days than others No disabihty, discomfort, or sensory changes had been noted 
by the patient in any other region with the exception of the left hand, w'hich always 
appeared to be cold 

On examination the uniform and regular swdhng of the kft shoulder-joint 
area was obvious When the arm was raised abov'e the shoulder level the move- 
ments were restricted, but there was defimte abnoimal forward mobility of the 
upper end of the humerus The covering deltoid appeared to be hypotonic, but 
the area did not pit on pressure The fullness and fluctuation of the enlarged 
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Fig 283 — Radiograph of the left shoulder showing the swelling over the shoulder-joint and a suspicion 
of increase in the depth of the glenoid but no other bone abnormality (Aug 18, 1931 )j 



Flo 28'> — Radiograph showfing that the upper end of the humerus and the glenoid fossa have been 
worn awav A large collection of amorphous calcium is shown in the joint, and there is a marked increase 
in the swelling of the soft tissues over the joint It will be noted that the bone destruction is not associated 
with any change in the densitv of the affected bones (March 14, 1933 ) 
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Fig 285 — Radiograph showing a decrease m the size of ihe swelling oicr the lomt, a massne 
bony shelf built on to the glenoid, and disappcirancc of the amorphous calcium fn m the joint 
capsule (Nov 27, 1933 ) 



Fig 286 — Radiograph showing that the new glenoid shelf has undergone some absorption 

(Feb 10, 1934) 
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joint could be detected m the axilla Fluctuation could also be elicited in the 
region of the delto-pectoral groove The left arm appeared to be half an inch 
shorter than the right No very marked changes could be detected in the central 
neivous system The pupils were unequal and shghlly irregular, the reactions 
sluggish, but the ocular movements were full There was anesthesia of the 
posterior pharyngeal wall, absence of the palatal reflex, and a shght tremor of ™e 
tongue No other defimte abnormahty could be detected The cerebrospinal fluid 
showed a normal cell content, the Wassermann reaction was negative, and the 
biochemical tests weie normal 

An X-ray taken on Nov 27, 19335 (Eig 285) showed a very marked akera- 
tion in the radiographic appearances It wiU be seen that the upper end of the 
humerus has been worn away still more and the large deposit of amorphous 
calcium has disappeared from the joint cavity, but a massive bony shelf has been 
bmlt on to the glenoid of the scapula, the swelhng of the soft tissues not being 
so maiked as at the previous examination These appearances now suggest a 
hypertiophic arthropathy 

On Feb 10, 1934, a further examination was made which revealed similar 
chnical features to those recorded at the previous examination, but the radiograph 
{Ftg 286) taken on this date showed that some absorption of the enlarged glenoid 
had occurred 

The destruction of bone and the storage within a joint of amorphous calcium 
set free in the process, and its subsequent use in the growth of bone, is a very 
interesting feature of tlie case 

The writer has previously suggested^ that in osteochondritis deformans 
juvemhs coxx fLegg-Perthes’ disease) such calcium interchange may take place in 
the bone associated with the contents of the capsule of a joint, for in this condition 
we see from a study of serial radiographs that in the early phases the epiphysis 
takes up calcium and becomes denser, while the end of the diaphysis loses calcium 
and becomes radiotranslucent Gradually the epiphysis loses its calcium, and 
concomitantly the end of the diaphysis approaches the density of normal bone 
Eventually stabihty is reached when the epiphysis and diaphysis have the density 
and structure of normal bone 

The illustrations used in this article are reproductions made by printing 
through the original radiograph and a contact positive film taken from the 
latter The two films, the original and its positive, are so arranged in the 
printing frame that the two images are not quite superimposed when the print- 
ing paper is fixed in position The advantages of the prints obtained in this 
way are that the details of the dense bony structures can be preserved along 
wiA those of the outhnes of the soft tissues, and a relief picture of the structures 
is so obtained, whereas with the ordinary straight print from a radiograph the 
details of the soft tissues, or of the bones, are lost because of the marked 
contrast in the densities 

My thanks are due to Mr Lloyd and Dr Eden for permission to publish 
this case 
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RENAL-ADRENAL ADHERENCE 

B\ T B DAVIE 

SIMOR LCCTURCR IN PATnOIOC\, I’NIXTRSIT^ OP LIVnuCOL 

Developmental and other non-pathological abnormalities of organs at times assume 
considerable clinical importance, particular!}' to the surgeon Variations of this 
nature in the adrenals ate not often met with, and as the total number of operative 
procedures concerned with these glands is very small, there is little call for the 
surgeon to take note of minoi variations in their si/c, shape, position, or vascular 
supply Furtliermore, the great majority of operations on the adrenals aim cither 
at complete excision of the organ or, more rarely, at the removal from it of tumours 
such as the rare phaiochromocytoma, or chromaffinoma In view-, however, of the 
vital importance of these organs it is obv'iousl} a matter of the greatest concern 
that in the numeious operations now'adays performed upon the kidncvs every 
possible precaution should be tal en to prevent serious damage to the adrenals A 
peiusal of the text-books of surgery in general use will reveal that, wheicas great 
stress IS alw'avs laid upon the determination of the existence of a functioning kidnev 
on the unaffected side prior to the undertaking of a ncphrcctomv, the question of 
the possible interference with the function of the adrenals by such operative pro- 
cedures receives little or no attention This is m all probability due to one or 
other of three reasons (i) In the great majority of cases ncphrcctomv is effected 
without any damage to the adjacent adrenal capsule , (2) No rccogni/ed pre- 
operative method exists foi determining the picscnce of adrenal abnormalities , 
(3) The existence of a not uncommon abnormality m the renal-adrenal relationship 
which renders serious damage to the adrenal inevitable in the couise of a nephrec- 
tomy IS not sufficiently appreciated 

In the course of the routine performance of approximately 1500 post-mortem 
examinations I have on 6 occasions met with a degree of bilateral renal-adrenal 
adherence which would have rendered impossible the removal of the kidney without 
the coincident removal, or serious lacerauon, of the adrenal gland The accompany- 
ing photographs {Ftgs 287, 288) show this condition m tlic case of a young woman 
of 22 years In aU these cases the small amount of loose connective and fatty 
tissue w'hich usually separates the antero-supenor surface of the kidney from the 
posteio-mfenor aspect of the superposed adrenal gland was absent in whole or 
part , and in no case could a nephrectomy have been performed without coincident 
adrenalectomy In some of the cases the lower portion of the adrenal was thinned 
out and applied closely to the upper third of the anterior suiface of the kidney, 
and section showed either complete absence of any capsular connective tissue 
between the two organs, or else the presence of only a single attenuated layer of 
hbrous tissue separating the two oigans and serving as a capsule for both The 
accompanying microphotographs illustrate the two degrees of adherence referred 
to (Figs 289, 290) 

In some of the cases the renal capsule appears to be continuous with that of 



RENAL-ADRENAL ADHERENCE 429 

the adrenal, le, the two organs appear to be endosed in a single fibrous-tissue 
capsule This is alwajs more marked on the anterior aspect, and usually the 
contimuty of capsule is locahzed to the central portion of the inferior border of the 
adrenal gland Even m the most pronounced of these cases theie is always a small 
interspace filled tvith connective tissue between the infero-mesial angle of the 
adrenal and the kidney In the cases where the degree of adherence is less 
marked, the separate capsules of the two organs are fused over the greater part 
of their surfaces of contact, even though the whole of the mferior border of 
the adrenal appears to be free and capable of being laised shghtly from the 
underlying ludney 

The cause of this condition is readily appreciated from a study of the develop- 
ment of the adrenals The adrenal cortex is developed from the mesial aspect of 
the upper, or cephalad, end of the Wolffian ridge, from the lower end of which 



Fig 287 — Renal-adrenal adherence Right 
kidney shoeing marked adherence along the middle 
portion of the inferior border of the adrenal 


Fig 2B8 — ^Renal-adrenal adherence Left 
kidney The incision shown about one-third up 
from the inferior border of the adrenal was made 
for the purpose of microscopical section 


IS developed the testis or ovary, while the kidney lobules are developed from a 
mass of undifferentiated cells lying some distance below this When, about the 
second month of mtra-utenne life, the gonads migrate downwards, the adrenal 
cortex approximates itself to the kidney At this stage the foetal adrenal cortex is 
considerably larger than the kidney and it envelops the upper pole of the collection 
of renal lobules Normally the further development of these two structures pro- 
ceeds independently, each becoming enclosed in its own distinct fibrous tissue 
capsule with the intervention of a small amount of fibro-fatty tissue It can, 
however, readily be appreciated that the close approximation of the two organs 
in the second and third months of mtra-utenne development may at times result 
in a more intimate relationship, which may persist into adult hfe On this hypo- 
thesis IS based the explanation of the presence of adrenal ‘ rests ’ in the kidney, 
and the acknowledged presence of these provided the anatoimcal basis for Grawitz’s 
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Fig 289 — Rcnal-adrenal adherence Section shottinR complete absence of capsule or 
inter glandular tissue (/ 50) 



Fig 290 — Renal-adrenal adherence Section showing single thin fibrous capsule sc'sing 

for both organs ( x 80 ) 
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theory of the origin of the hypernephromata These ‘ rests ’ are usually of small 
si7e and are found in various situations within the kidney, though mainly sub- 
capsularly or interlobularly in the upper pole That the persistence into adult hfe 
of the fetal condition of inpmate relationship may be on a much larger scale, 
though more superficial, is well illustrated in the cases under discussion 

A careful exammation was made m all these cases for evidences of other forms 
of developmental abnormahties, with completely negative results In particular, 
in none were there macroscopic evidences of ‘ adrenal rests ’ within the renal 
parenchyma, nor were any of these ‘ rests ’ discovered in the considerable number 
of sections cut for microscopical examination As all the 6 cases referred to were 
adults, It IS not surprising that in none of these were found any ectopic adrenal 
fragments, but in view of the frequent occurrence of such scattered nodules of 
adrenal cortical tissue — especially on and near the hver and in the pelvis or along 
the round hgament or spermatic cord — children, it would be of interest to know 
whether adrenal nodules of this type are more frequent in children with renal- 
adrenal adhesions than in those in whom the normal relationslup exists between the 
kidney and the adrenal gland 

As stated above, there is at present no way of foretelhng the existence of this 
condition, and it follows that nephrectomy in these cases inevitably leaves the 
patient with only one intact adrenal gland The umntentional removal or laceration 
of an adrenal gland under these circumstances will probably result in considerable 
hemorrhage, and thus add to the dangers of the operauon The intimate connec- 
tion of the adrenal medulla with the solar and coehac plexuses of sympathetic 
gangha and nerves must surely imply a severe degree of shock when these nervous 
connections are rudely severed, and it is just possible that some of the otherwise 
inexphcable early deaths foUowmg nephrectomy by competent surgeons may be 
the result of this The condition of renal-adrenal adherence is apparently always 
bilateral, and any subsequent operation on the remainmg kidney is thus fraught 
with the gravest of dangers Fortunately the surgeon wiU but rarely be faced with 
this danger, but there is one condition in which it should be borne in irund — 
namely, in nephrohthotomy performed on a single remaimng kidney The usual 
operation for renal calculus, including, as it does, the dehvery of the kidney on 
to tlie surface through a lumbar incision, would, in the presence of renal-adrenal 
adherence, result in laceration of the single remaimng adrenal with serious or fatal 
result Such a result could be obviated only by avoiding the manoeuvre of dehver- 
ing the kidney from its bed , and whereas it is obviously incumbent upon the 
surgeon to take this special precaution in cases of nephrohthotomy in which it is 
known that earher nephrectomy resulted in coincident adrenalectomy, it is a matter 
for serious consideration whether this should not be recommended as the procedure 
to be adopted in all cases of nephrolithotomy performed on patients possessing 
only one kidney In the absence of defimte loiowledge of the condition of the 
adrenal on the side of the old nephrectomy it can hardly be regarded as justifiable 
to presume that it is intact, particularly in view of the fact that the lumbar route 
of approach to the kidney exposes first the posterior surface and lateral border of 
the ludney, from which nothing at all can be learned as to the possibdity of the 
existence of an adherent adrenal gland Only when the kidney has been with- 
drawn from the depths of the wound to or near the surface does such a condition 
become apparent, by which time severe damage may have been done 
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In discussing this matter with the suigeons of the hospitals from which the 
post-moitem experience was gained, the impression was gathered that when in the 
past portions of adienal tissue were occasionally found attached to kidneys removed 
surgically, the operations performed had been regarded as suspect — that is to saj, 
the surgeons felt that probably they had been a bit careless in the freeing of the 
kidnev from its bed One of these surgeons has recently made a careful examina- 
tion of the hdne}'s surgically removed and has twice met with the condition of 
renal-adrenal adherence In one case the complete adrenal gland was removed 
intact with the kidney, in the other case a large portion of the gland was found 
adherent to the kidney These facts have been emphasi/’cd m the hospital case 
sheets of the patients, who have been instructed that owing to an abnormal arrange- 
ment of their organs it is most important that their hospital case sheets should 
be consulted before any further operation is performed upon their single remain- 
ing kidney That such subsequent operations arc occasionally necessary must 
have been the experience of most surgeons working in the field of urology', and 
even though, bv the law of chance, the possible occasions on which the condition 
of renal-adrenal adherence will complicate operations of this type is very' small, 
the issues at stake are too high to justify neglect of the precautions by which an 
almost inevitably fatal accident might arise 

I have much pleasure in acknowledging my indebtedness to Dr H H Mac- 
William and Mr Kirk Wilson of Walton Hospital for permission to make use 
of the material on which this commumcation is based, and to Mr Wilson for his 
co-operation in the matter of the search for evidence of damage to the adrenals 
in all cases of nephrectomy at the hospital 
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COLLECTIVE INQUIRY BY THE FELLOWS OF THE 
ASSOCIATION OF SURGEONS INTO GASTROJEJUNAL 

ULCERATION 

By GARNETT WRIGHT 

SURGEONj S1LF0RD ROIAL HOSPITAL, AIANCHESTER 

Twenty-five years ago m his classic paper, “ Jejunal and Gastrojejunal Ulceration 
following Gastrojejunostomy ”, Paterson^ said that the fear of the occurrence of 
this condition cast a faint shadow over the otherwise admirable results of the 
operation, and he expressed the opimon that the incidence was under 2 per cent 
and that there were signs that this was dimimshmg With the passing years the 
shadow has grown more dense Increasing recogmtion of the symptoms, and 
perhaps a keener and more persistent investigation of unsatisfactory results, have 
resulted in a gradual rise in the estimated risk of post-operative ulcer 

Paterson distinguished two kinds of these ulcers (i) Jejunal — situated in 
the jejunum , and (2) Gastrojejunal — situated on the anastomosis and extending to 
the gastric or jejunal mucosa, or both The latter term has been extended by the 
profession at large to include all forms of post-operative ulcer I would suggest 
that in order to avoid confusion the term ‘ secondary peptic ulcer ’ be used as a 
general term which would cover all varieties of post-operative ulcer Individual 
ulcers should be called ‘ jejunal ’, ‘ anastomotic or ‘ gastric ’, according to their 
exact situation Some, indeed, may be duodenal, as after gastroduodenostomy 

INCIDENCE OF SECONDARY ULCERATION 

Very wide estimates of the incidence of this condition have been made, from 
under 2 per cent by Paterson to over 20 per cent from one New York chmc One 
reason for this difference is lack of uniformity in the method of arriving at the 
estimate It is obviously misleading to make it from an analysis of all cases of 
gastrojunostomy, irrespective of the lesion for which the operation was done It 
IS generally agreed that gastro-enterostomy for duodenal ulcer is the operation 
most likely to be followed by secondary ulceration 

In the Collective Inquiry by the Fellows of the Association of Surgeons of 
Great Britain and Ireland the vanous operanons have been analysed in relation 
to the three mam gastric lesions, viz , duodenal ulcer, gastric ulcer, and carcinoma 
In this way it is possible to arrive at some reasonable estimate of the risks in 
various operations for different lesions These have been analysed in Table /, 
and It IS important to note that the cases here considered are not necessarily the 
same as those in the analysis of individual ulcers Table I covers a period of 
operations done in the five years ending 1930, while the individual cases of ulcer 
were collected over a period of ten years, 1923-32 inclusive This accounts for 
certain minor differences between the two 
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Table 1 — Incidence of Gastrojejunal Ulceration Following Various Operations 



i 


- _ - 

Gastrojpjusal j 

Percentage 





Uta RATION 

or 

COMDIOTD 
Proved anti 
Suspected 
Cases 


Males j 

rrMALES 

1 

Traced 

Pro% ed b> j 
Operation j 

j Dnpnoscd i 
Symptoms 1 

Gastrojejunostomy * 







I Posterior Gastrojejunostomy 




70 (4 04%) 



For duodenal ulcer 

2310 

424 

1730 

77 

849 

For gastric ulcer 

1 670 

214 

507 

27 (5 32%) 

26 

1045 

For gastric carcinoma 

151 

69 

140 

0 

0 

— 

With excision of gastric ulcer 

84 

1 28 

105 

0 

0 

- 

With excision of duodenal ulcer 
With excision of gastric ulcer 

2 

! ° 

2 

0 

0 

— 

and duodenal ulcer 

I 

I 

1 

0 

0 

- 

With cautery of gastric ulcer 

J 9 

5 

24 

0 

0 

- 

2 Posterior Gastrojejunostomy 







WITH Entero-anastomosis 







For duodenal ulcer 

48 

9 

33 ! 

I (3 3%) 

I 

66 

For gastric ulcer 

29 

20 

28 

0 

0 

- 

For gastric caranoma 

8 

6 

5 

0 

0 

- 

3 Anterior Gastrojejunostomy 







For duodenal ulcer 

103 

13 

85 

6(706%) 

2 

94 

For gastric ulcer 

74 

41 

85 

1 (1 2%) 

0 


For gastric carcinoma 

49 

25 

47 

0 

0 

- 

With excision of gastric ulcer 

I 

2 

3 

0 

0 

— 

With cautery of gastric ulcer 

3 

0 

3 

0 

0 

- 

4 Anterior Gastrojejunostomy 







with Entero-anastomosis 







For duodenal ulcer 

42 

i 4 

1 25 

6 {24 0%) 

1 

28 0 

For gastric ulcer 

21 

7 

' 23 

! 1(4 34 %) 

0 

- 

For gastric carcinoma 

32 

12 

31 

0 

0 

1 

5 Pyloroduodenostomy 

I 

1 

I 

0 

0 


Gastroduodenostomy for duo- 







denal ulcer 

34 

5 

29 

I (3 45 %) 

0 

3 45 

Partial Gastrectomy 







I Anterior Polya 







For duodenal ulcer 

34 

! 8 

29 

1 0 

0 

1 

For gastric ulcer 

178 

116 

199 

I (05%) 

I 

I 0 

For gastric carcinoma 

79 

48 

93 

0 

0 

- 

2 Anterior Polya with Entero- 







anastomosis 







For duodenal ulcer 

2 

0 

I 

i 0 

0 


For gastric ulcer 

I 

3 

2 

I 

0 

- 

For gastric carcinoma 

I 

2 

3 

0 

0 


3 Posterior Polya 







For duodenal ulcer 

81 

25 

77 

0 

2 X-ny 

2 59 

For gastric ulcer 

267 

167 

' 306 

0 

I 

03 

For gastric carcinoma 

70 

1 31 

; 80 

0 

; 0 

— 

Gastric ulcer and duodenal ulcer 

14 

9 

l8 

0 

0 


4 Posterior Polya with Entero- 







anastomosis 







For duodenal ulcer 

0 

0 

0 

0 

0 

- 

For gastric ulcer 

0 1 

I 

I 

0 

0 

_ 

For gastric carcinoma 

0 ! 

0 

0 

0 

0 

- 

5 Billroth No I 




Gastroducdcra 

1 ulccraiicn 


For duodenal ulcer 

43 

12 1 

38 

0 

8 

21 0 

For gastric ulcer 

80 ! 

37 ' 

8s 

2 (2 4%) 

I 

35 

For gastric carcinoma 

26 ' 

6 

23 ' 

0 

0 


6 Old Type Billroth, No II 




Gastroje unal 

ulceration 


For duodenal ulcer 

3 

0 

I 

I 

0 

— 

For gastric ulcer 

15 

5 

It 

0 

I 

- 

For gastric carcinoma 

15 

13 

14 

0 

0 

— 


* With or without procedures on actual lesions (excision^ infolding, catnenzanon, etc ) 
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Summary Incidence of Gastrojejunal Ulcer after all Cases of Operation* 


For Duodenal Ulcer — 

2051 traced cases 
Proved ulcers 

Proved and suspected ulcers 

For Gastric Ulcer — 

1382 traced cases 
Proved ulcers 

Proved and suspected ulcers 


85 (4 14 per cent) 
176 (8 63 per cent) 


32 (2 32 per cent) 
62 (4 48 per cent) 


The first fact that emerges is that no patient with cmcinoma developed a 
secondary ulcer, whatever operation he had undergone There were 644 such 
cases, of whom 436 were traced The possible explanations are (i) That carci- 
noma patients are immune from secondary ulceration , (2) That these patients do 
not live long enough for secondary ulcers to develop — this is only true in part, as 
secondary ulcers may appear very quickly, (3) Symptoms of secondary ulcer are 
likely to be masked by those of carcinoma It is probable that secondary ulceration 
is a rare event after operation for carcinoma owing to the low acidity and probably 
also to the dimimshed peptic activity of the gastric jmce 

Of cases of duodenal ulcei operated on we find that the incidence of secondary 
ulcer IS )ust over 4 per cent, taking the cases successfully followed up and the 
number of secondary ulcers found at subsequent operation If to these cases we 
add those where the presence of an ulcer was diagnosed on chmcal or radiological 
evidence only, the incidence rises to over 8 per cent This is much higher than 
the 2 8 per cent arrived at by Luff- in his investigation into the after-history of 
gastro-enterostomy, but that figure is clearly an underestimate even of the cases 
proved by operation, in the hst of operations reqmred for ‘intercurrent’ lesions 
after gastro-enterostomy for duodenal ulcer, no fewer than four are almost certainly 
cases of secondary ulcer — indeed, one patient had a gastrocohc fistula, and a sinular 
criticism apphes to gastro-enterostomy for pyloric ulcer and for perforated duodenal 
and pyloric ulcers 

In arrivmg at a true estimate of the incidence of secondary ulcei we are faced 
with the difficulty that there is a large number of untraced cases, more than one- 
third of the total, and it is impos‘:ible to know whether the proportion is the same 
for these untraced cases or not From experience I am of opimon that it is less, 
as I beheve that most patients return to the same surgeon when symptoms recur 
We are also in a difficulty with those cases where the diagnosis rests on symptoms 
In some of these the diagnosis is undoubtedly wrong, but in what proportion this 
is so It IS impossible to say 

Taking all things into consideration, I think it is a fair estimate to say that 
secondary ulcer occurs in about 6 per cent of patients after posterior gastro- 
jejunostomy for duodenal ulcer 

The figures for posterior gastrojejunostomy with entero-anastomosis are too 
small for any conclusions to be drawn from them, but as they stand they do not 
support the view that entero-anastomosis adds to the risk 

Anterior gastrojejunostomy seems to carry defimtely a higher risk, and anterior 


of the operations m Table I includes the various modes by which they may be carried 
out ana should be interpreted as follows Anterior Polya *= partial gastrectomy with antecolic end-to-side 
anastomosis i ^tertor Polya = partial gastrectomy with retrocolicend-to-side anastomosis Billroth No I = partial 
gastrectomy with gastroduodenal end-to-end anastomosis Old type Billroth No II = partial gastrectomy with 
closure of the cut end of the stomach and gastrojejunostomy 
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gastro-enterostomy with entero-anastomosis is especially harmful, although the 
figures again are very small m the latter condition A study of the published 
cases many years ago convinced me that the combination of anterior gastro- 
)e)unostomy with entero-anastomosis was a very deadly one, and these figures, 
small as they are, confirm me m my impression that this operation should not be 
used in ulcer cases The small senes of cases of gastroduodenostomy merely 
shows that this operation is not immune from secondary ulcer 

For the rest, it would appear that methods of gastric resection by the Polya 
methods are very much less liable to secondary' ulceration than gastro-enterostomy 
The numbers, however, arc small, and it may be that a more general adoption of 
these operations would result m a higher incidence Certainly further ulceration 
may and not infrequently docs follow Polya gastrectomy for secondary ulcer 
It IS difficult to estimate the rishs of partial gastrectomy by the Billroth I 
method, as we have no cases proved by operation, and eight diagnosed on sym- 
ptoms in a very small series If the diagnosis is correct in any larger proportion 
of these, then the incidence is high 

Cases of gastuc tikci treated by posterior gastro)C)unostomy m the present 
senes developed proved secondary ulcers m 5 32 per cent, and the combined per- 
centage of proved and suspected ulcers is 10 45 per cent Both these percentages 
are definitely higher than the corresponding figures for duodenal ulcer patients 
This IS a very unexpected finding, and one which is quite contrary to my 
personal experience I believe that the explanation lies m the custom of including 
ulcers of the pyloric region among the gastric ulcers I suspect that m a very 
large proportion of these cases the original lesion was a pyloric ulcer, 1 e , one of 
the same nature as a duodenal ulcer, and which would be classified as duodenal 
by many surgeons This view is supported by the fact that if we take the per- 
centage incidence of all the post-duodenal cases, including all types of operation, 
we find that in 2051 traced cases there were 83 proved and 91 suspected secondary 
ulcers, VIZ , 4 05 per cent and 8 5 per cent — almost exactly the same as that for 
posterior gastro-enterostomy For the post-gastric ulcer cases the corresponding 
figures are, total 1382, proved ulcers 33, suspected ulcer 30 giving 2 38 per cent 
and 4 55 per cent Thus the percentage incidence over all operauons is only about 
half that after posterior gastrojejunostomy for gastric ulcer 

Where other operations are concerned, such as gastrojejunostomy plus excision 
of ulcer, gastric resections, etc , the original ulcer was obviously of die true lesser- 
curve or gastric type, and the incidence of secondary ulceration is therefore small 
Other suggestive facts are found when a similar problem arises in connection 
with cases stated to have followed operation for gastric ulcer m the analysis of the 
returns of individual instances of secondary ulcer in Tables II-VI It is convement 
to aeai witn these facts here as the problem is the same In 107 cases the original 
ulcer was said to be gastric, but of those 14 were defimtely called pyloric and m 
13 the operation was done at the time of an acute perforating ulcer, which must 
obviously have been situated at the pylorus to call for such an operation In two 
more the operation was done some years after an acute perforation This makes 
a total of 29 out of 107 where the ulcer was almost certainly pyloric, and probably 
others were of the same kind 

It seems probable, therefore, that in a considerable proportion of cases where 
the original ulcer was labelled gastric it was really pyloric or duodenal 
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It IS to be noted that a large proportion of gastric resection operations were 
for gastric ulcer and that the incidence of proved secondary ulcer is very small 
In 622 resection operations (including local exasion and gastrojejunostomy) 
for gastric ulcer there were 4 proved examples of secondary ulceration and 4 
suspected, viz , o 65 per cent proved and i 30 per cent combined In 146 for 
duodenal ulcer there were i proved case and 8 suspected This gives o 68 per cent 
proved cases and 7 5 per cent combined The notable feature is the high incidence 
of suspected cases after operation for duodenal ulcer The highest incidence after 
resection operations seems to be after operations of the BiUroth I type 

Turmng now to the analysis of actual cases of secondary ulcer, including 
cases of lesser-curve ulcer developing after operation for ulcer, we find 458 cases, 
after rejecting several where it seemed probable that the lesion was not a secondary 
ulcer, but an unhealed or recurrent gastric lesion 107 of these followed operation 
for gastric ulcer, and I have already dealt with the question as to a possible fallacy 
m this figure The men outnumber the women by about 3^ to i, and the condi- 
tion is met with chiefly between the ages of 30 and 60, the peak incidence being 
the decade 40-50 {Table 11 ) 


Table II — ^Age and Sex Incidence in Gastric Ulcer 





Males 

Females 



Under 20 years 

0 

0 



20-30 j^ears 

4 

3 

Males 


30-40 years 

25 

2 

82 

40-50 years 

35 

10 

Females 

24 

50-60 years 

14 

6 

Not stated 

I 

60-70 years 

4 

3 


— 

70-80 years 

0 

0 


107 


82 

24 



Not stated 

I 



In comparison with the above, there were 351 cases where the primary opera- 
tion was for duodenal ulcer The chief difference between the mo is the enormous 
dispanty in the sex incidence in the latter, men outnumbering women by 21J to i 
There is not much difference m the age except that the proportion of cases under 
30 IS somewhat greater {Table III) 


Table III — ^Age and Sex Incidence in Duodenal Ulcer 





Males 

Females 



Under 20 years 

I 

I 



20-30 years 

45 

I 



30-40 years 

91 

2 

Males 

328 

40-50 years 

117 

9 

50-60 years 

59 

I 

Females 

16 

60-70 years 

12 

0 

Not stated 

7 

70-80 years 

3 

0 


351 


328 

14 



Add 9 cases, age not 

14 




stated 

9 




Stated 

351 



The type of the original operation {Tables IV, V) was simple postenor gastro- 
jejunostomy m a very large majority of cases, and the chief difference to be noted 
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between the post-gastric and the post-duodenal senes is that the original operation 
was a partial gastrectomy of some kind in 8 out of 107 in the former and in only 
I out of 351 m the latter This is of course explained by more common use of 
these procedures m cases of gastric ulcer In the same way we account for the 
primary operation of gastrojejunostomy in combination with local excision or 
cautery of an ulcer Entero-anastomosis figured in about 4’ per cent and pyloric 
occlusion m about 4 per cent 

Table JF— Type of Original Operation in Cases or Gastrojpjunal Ulcer Following 

OperjStion roR Gastric Ulcer 


Posterior gastrojejunostomy 77 

Posterior gastrojejunostomy with excision of ulcer 7 

Posterior gastrojejunostomy with enuterj' of ulcer 4 

Posterior gastrojejunostomy with pyloric occlusion 2 

Posterior gastrojejunostomy with cntcro-nnastomosis 3 

Anterior gastrojejunostomy 6 

Posterior Polya gastrectomy 2 

Anterior Polya gastrectomy ~ 

Billroth I 1 

Billroth II I 

Not stated 2 


107 

Table V — ^Tvpe of Original Operation in Cases or Gastpojejunal Ulcer Following 

Operation for DuodeKal Ulcer 


Posterior gastrojejunostomy 3^5 

Posterior gastrojejunostomy with pyloric occlusion 10 

Posterior gastrojejunostomy with entero-anastomosis 4 

As above and pyloric exclusion i 

Anterior gastrojejunostomy 12 

Anterior gastrojejunostomy with entero-anastomosis 8 

Billroth II I 


351 

It IS frequently stated that gastrojejunostomy done at the umc of an acute 
perforation is especially liable to secondary ulceration From an examination of 
this series I find that in 351 gastro-cnterostomics for duodenal ulcer the operation 
was done at the time of an acute perforation m 39 — about ii per cent These 
findings support the view that secondary ulceration is specially apt to follow 
such a proceeding In a further 13 instances the operauon was done some 
time after suture of a perforation, so that perforation figures m 52 out of the 
351 cases {Table VI) 

Table VI — Gastrojejunal Ulcer Following Operation for Perforation 

Primary operation done at the time of perforation — 

a Perforated gastric ulcer 13 

b Perforated duodenal ulcer 39 

52 

That IS, II per cent of the total of 458 cases 

In 15 cases the primary operation was done at some period after an acute perforation 
Therefore in 67 cases the original ulcer was a perforaUng one — 14 6 per cent 

I have already stated that m the post-gastric ulcer series the operation was 
done for acute perforated ulcer on 13 occasions — just over 12 per cent — and on 
2 occasions at some period subsequent to perforation In the total of 458 secondary 
ulcers, therefore, the primary operation was done for acute perforation in 52 — a 
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little over ii per cent On 15 occasions it was done at some period subsequent 
to peiforation, giving a total of 67 cases in which perforation figured in the original 
lesion, or 146 per cent 

It IS sometimes stated that when pyloric stenosis has supervened the habihty 
to secondary ulceration is lessened, though anyone who has studied the early 
recorded cases would know that this is not so As the information was not 
asked for in tins inqmry, no conclusions can be drawn from the fact that it 
was mentioned as being present in 7 cases only 

SYMPTOMS {Table VII) 

Pam* IS the cardinal symptom of secondary ulcer It is even more pronunent 
than in ordinary gastric or duodenal ulcer, and is frequently more intense It 
dilfers also in situation It may be felt almost anywhere in the abdomen, either 
on the right side or the left, above or below the umbihcus, though in a very large 
proportion it is felt in the epigastric region, and when it is located to one side 
It IS usually the left In many patients the pain radiates over a wide area, being 
felt in several of the regions described A curious feature is the relatively large 
number of cases in which the lower abdomen is affected 

A further point which emerges is that pain is seldom absent In only 20 of 
the 458 cases was it defimtely stated that pain was absent, and 14 of these were 
cases of cohc fistula I shall refer to tms last point again 

The pain is usually severe in character, and does not exhibit the same precise 
features that it does in ordinary gastric or duodenal ulcer Sometimes it is 
described as being continuous The relationship to food is not so constant, but 
when present the onset is usually late, though this varies widely Rehef from 
ingestion of food is not very constant, but vomiting usually seems to give rehef, 
so much so that in a fair number of cases it is said the patient induces voimting 
in order to reheve the pain 

Vomiting occurred in half the cases It reheved the pain, was sometimes 
self-induced, and varied much in frequency and intensity The two conditions 
m which It was severe were when there was stenosis at the anastomosis and when 
a fistula into the colon existed In the latter case the voimting was often fecal 
Diarrhoea was noted in 55 cases, and many of these were patients with cohc 
fistula So far from being common, it is defimtely stated to have been absent in 
319 cases, and many of the reporters have gone out of their way to say that 
instead of suffering from diarrhoea, the patients have had extreme constipation 
Where cohc fistula existed, however, diarrhoea, often extreme, has been a con- 
stant symptom 

Wasting was more often met with than diarrhoea — ^in almost half the cases, 
but again it is a symptom which is especially in evidence where cohc fistula exists 
Haemorrhage occurred in 124 patients, and in 65 of these it was severe 
or repeated It mamfested itself both in the form of hsematemesis and mefena, 
and figures as the actual cause of death in 9 cases 2 of these are obvious 


* In many cases the pain is described as widespread, extending from the upper to the 
lower abdomen It is to be noted that the pam was stated to be in the left side in 93 cases 
and in the right in 24 only It is also to be noted that of the 20 cases in which it was defimtely 
stated that there was no pain, 14 were cases of fistula into the colon 
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Table VH — SYMPTOMS AND Signs iN Gastrojcjunal Ulctration Following Operation 

TOR Duodenal and Gastric Ulcer 


Pam — 


Epigastric 

245 

Right epigastric 

1 1 

Left epigastric 

44 

Right hypochondnum 

9 

Left hypochondnum 

20 

Umbilical 

23 

Left flank 

4 

Lower abdomen 

41 

Left iliac fossa 

25 

Right ihac fossa 

4 

In the back 

13 

None 

20 

Not stated 

14 

Type of Pain — 

Continuous 

13 

Not related to food 

69 

Onset within half-liour after food 

50 

Onset I-i hour after food 

50 

Onser 1-2 hours after food 

bo 

Onset more than 2 hours after food 

67 

Pain relieved by food 

74 

Not relieved 

4 

Night pain 

46 

Type of pain not specified 

64 


Vomiting (based on 41 1 eases, acute perforations excluded) — 
Present 
Absent 
Not stated 

Dtarrhac — 

Present 
Absent 
Not stated 

Hatnorrhage — 

Slight 
Severe 
Absent 
Not stated 

Waning — 

Present 
Absent 
Not stated 

Tenderness — 

Epigastric 
Right epigastric 
Left epigastric 


Right hypochondnum 

8 

Left hypochondnum 

9 

Umbihcal 

12 

Left umbilical 

31 

Right umbihcal 

6 

Left ihac fossa 

4 

None 

68 

Not stated 

118 


Palpable lump noted m 22 cases only, and m only 7 of these had the original operation 
been anterior gastrojejunostomy 


229 

157 

25 


55 

319 

37 


59 

65 

265 

22 


166 

198 

47 


145 

12 

45 
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post-operative bleedings, but 7 occurred at intervals of three weeks to several 
years after operation, and are genuine examples of bleeding from a secondary 
ulcer The only other symptom of any note is antemia after severe or repeated 
haemorrhage 

Tenderness on Palpation was present m more than half the cases Gener- 
ally It was elicited m the epigastrium, but it is noteworthy that it was found m 
almost every region of the abdomen The left side of the abdomen was imphcated 
much more commonly than the right side, and this preference for the left is more 
definite as regards tenderness than pain Speaking generally, both pain and tender- 
ness seem to be met over a much wider distribution than in primary duodenal or 
gastric ulcer 

It IS somewhat surprising to find that a palpable lump was found on 22 
occasions only, and that of these the primary operation was of the anterior type 
only in 7 This is very different from the reports of cases years ago, when a 
palpable tender lump under the left rectus muscle was commonly described and 
figured as an important point in the diagnosis It is of course a fact that in the 
early days anterior gastrojejunostomy was much the commoner operation, and 
perforation into the abdormnal wall tends to happen in secondary ulceration after 
this operation 

In this series there were only 28 cases of pre-cohc operations, including 2 
examples of anterior Polya gastrectomy, and of these 6 had acute perforating ulcers 
There remain, therefore, 22 cases, in 7 of which a palpable lump was noted, 
roughly one-third This confirms the old observation that a palpable mass is 
common after an anterior operation and rare after a posterior one, which is only 
what IS to be expected when the deep situation of the posterior operation is 
remembered 


RADIOLOGICAL FINDINGS 

Radiological investigation was carried out in 279 cases, and in these the 
findings were positive in 184, doubtful in 29, and negative in 66 (Table VIII) 

Table VJII — ^Radiological Investigations in 407 Cases of Gastrojejunal Ulcer 

(Acute Perforations Excluded) 


No exaimnation in 

128 

Negative findings 

66 

Doubtful findings 

29 

Positive findings 

184 


407 


Where details were given the positive diagnoses were made on the following 
appearances, or combinations of them — 


Delay in emptying the stomach 20 

Tenderness at the stoma 19 

Residue at the stoma 25 

Deformity at the stoma 17 

Stenosis of the stoma 13 

Crater 25 

Gastrocolic fistula 25 

Deformity m the jejunum 4 

Ulcer of the stomach 7 


In one case a Murphy’s button was seen in the stoma 
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ETIOLOGY OF SECONDARY ULCER {Tables IX-XIII) 

We are no nearer solving the cause of secondary ulcer than \vc were nventj'- 
five years ago, but our ideas are modified m some respects At that time it was 
supposed that errors in technique were of great importance, and numerous sugges- 
tions were put forward, such as the use of a continuous unabsorbablc suture, the 
pressure of clamps, the production of a haimatoma in suturing, and m a general 
way sepsis of the anastomosis from lack of care m the suturing Paterson thought 
that errors m technique probably were responsible for his gastrojC)unal form of 
ulceration, but not for the true jejunal ulcers An argument in favour of these 
views of the influence of technique was that the ulcers generally came within the 
first two years after the operation 

In our series we find that the onset of sjmptoms was within two jears in 284 
out of 458 cases — that is, just over 62 per cent {Table IX) This docs not seem 
to me to favour the view that technique is a large factor m the production of 
secondary ulcer, as in such a large proportion the onset is so delajed that it is 
difficult to believe that technique can have had any influence The shortest 
period was nine days in a patient w'ho had a subacute perforation, and in 47 patients 
the interval which elapsed was less than one month This suggests that in some 
cases at least technique has been at fault, but w'hcn w’c try to find an} particular 
error there is none which can be found m any very large number of cases 

Tahh IX — PrRiOD ArxEn Original Operation ior Duodlnai or G;\stric Ulcer 
AT which Symptoms or Gastrojejunal Ulcer Begin (458 Cases) 


Less than one month 

47 

5-6 jears 

15 

1-3 months 

40 

6-7 vears 

10 

3-6 months 

61 

7-8 tears 

8 

6-12 months 

70 

8-9 years 

5 

1-2 years 

66 

9-10 jears 

9 

2-3 years 

36 

0\cr 10 vears 

15 

3-4 years 

30 

Not stated 

=9 

4-5 years 

17 




Thus m 109 cases more than three years chpscd before the onset of symptoms, roughlj 
25 per cent of the cases where the mformition was ataihble The shortest period was 9 dws 


Tahh X — Interval between Original Opfration tor Duodenil or G'stric Ulcer 
AND First Operation tor Gastrojejunal Ulcer (458 Cases) 


Less than one month 

5 

5-6 years 

28 

1-3 yeais 

6 

6-7 years 

27 

3-6 months 

12 

7-8 years 

15 

6-12 months 

39 

8-9 years 

19 

1-2 years 

90 

9-10 years 

13 

2-3 years 

63 

Over 10 years 

38 

3-4 years 

36 

Not stated 

26 

4-5 years 

41 




Unabsorbablc suture material, which I myself at one time blamed, was found 
on 28 occasions in the 279 cases where the information w'as available — about 10 per 
cent — and it is interesting to note that m one of these catgut was still unabsorbed 
at the end of two and a half years On 3 occasions a metallic foreign body was 
present, one being a Murphy’s button The mere presence of unabsorbed suture 
material is not proof that it was the cause of the ulceration If present, it would 



INQUIRY INTO GASTRO JEJUNAL ULCER 443 


naturally be exposed during the process of ulceration If this were really a frequent 
cause of secondary ulcer, one would expect that the use of absorbable sutures 
would materially lessen the risk, but we find that in a series of 272 where the 
technique was given, in 214 catgut alone was employed The use of an absorbable 
suture IS therefore no safeguard against secondary ulcer 

There are only 9 cases where clamps were dispensed with {Table XI), but 
in view of the very general use of clamps I do not think too much stress can be 
laid on this fact I have myself for some years avoided the use of a clamp on 
the )e)unum because I found that if it was apphed sufficiently tightly to control 
the bleeding it was apt to bruise the bowel 

Freak happemngs, hke the presence of a Murphy’s button, need not be con- 
sidered, as few surgeons would employ such a techmque nowadays 

It seems difficult, then, to point to any particular error in techmque which 
can be blamed as a common cause of secondary ulcer, though probably it is a 
secondary factor in some cases 

Table XI — ^Technique Employed in Original Operation for Gastric or Duodenal Ulcer 


Clamps and continuous catgut suture both rows 210 

Clamps and continuous catgut inner layer, VMth continuous 
silk or tliread outer layer 45 

Clamps and continuous silk or thread both layers 7 

Clamps, interrupted catgut and thread i 

No clamps and conunuous catgut both layers 4 

No clamps and continuous catgut inner layer with continuous 
silk or thread outer layer 5 

Murphv’s button r 

Not known 185 


458 

Table XII — Suture Material of Original Operation at Time of Second 'ipy Operation 


Absent 246 

Present (in one case catgut after 2 5 years) 28 

Piece of needle i 

Piece of steel i 

Murphy’s button i 

Not stated 181 


458 

That the production of these ulcers depends m some way on the action of 
the gastric juice is agreed on aU hands Paterson made a very able special plea 
for hyperacidity as the chief cause, but this does not seem to me to be in accord- 
ance with the facts, even those on which he based his opimon In our series 
hyperacidity was present in only about half the cases when investigations were 
made, and in 8 cases there was actual achlorhydria {Table Kill) 

Although we may agree that hyperacidity is a common accompaniment of 
secondary ulcer, it is difficult to beheve, in view of these findings, that it is the 
actual cause It may indeed be the result Even if we accept it as the cause, we 
are not much better off, because we are still in the dark as to the cause of the 
hyperchlorh5fdria 

That the gastric juice is essential in the production of these ulcers is, however, 
certain The experimental work of Matthews and Dragstedt,^ who exposed the 
mucosa of the small intestine to the action of unneutrahzed gastric jmce, shows 
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conclusively that m such conditions chronic peptic ulcer follows incvitabl) Their 
work also shows the importance of concentration of the gastric juice and the 
influence of stasis in increasing that concentration, and confirms the value of 
reflux of bile and pancreatic juice in neutralizing the gastric juice, an observation 
made many years ago by Boldyreff and confirmed by Paterson, who believes 
this to be the chief physiological action of gastrojejunostomy Owing to the ease 
of estimating it the acidity of the gastric juice has attracted much more attention 
than the peptic activity, but it is well to remember that the latter is inactivated 
by the action of bile and pancreatic juice, just as the former is neutralized 

Table Kill — Condition or Gastric Juici in Gastkojejonal bLcrR 

The acidity of the stomach contents after a test-meal was estimated in 138 cases as 
follows — 

Hyperchlorhydria 64 

High normal acidity 12 

Medium normal acidity 27 

Low normal aciditj 27 

Achlorhydria 8 

The normal range of free IICl is taken as 20-40 

Similar investigations at the time of the primary operation in 66 cases gave the following 
results — 

Hyperchlorhydria 32 

Normal acidity 31 

Achlorhydria 3 

It can be agreed, therefore, that gastric juice is essential for the production 
of chronic secondary ulcer, and that its noxious influence is greatly increased bj 
any stagnation or interference with its exit from the stomach or anything which 
prevents the reflux of bile and pancreatic juice Tor these reasons the gastro- 
enterostomy should be well placed and of sufficiently large size If it is too much 
towards the cardiac end, it will probably not empty the stomach verj' cfficicntl} 
Caution must, however, be used in deciding that the gastro-enterostomy opening 
has been too small originally The presence of secondary ulceration on the anasto- 
mosis leads to considerable contraction of the stoma, so that an opening which 
was originally quite large becomes small and inadequate 

Operations en-Y and with cntcro-anastomosis should not be employed in the 
treatment of ulcer cases, either as primary or secondary operauons, since they 
expose the jejunal mucosa to unneutralized gastric juice The true etiology is 
unhkely to be known until we have solved that of duodenal and gastric ulcer 
Whatever that cause, it is probably still active m the case of sccondarj ulcer 


MORBID ANATOMY 

The information received was not sufficiently detailed to enable me to give 
anything but a broad general description of the lesions found 

Site of Gastrojejunal Ulcer {Table XIV) — The first point which emerges 
IS the enormous preponderance of anastomotic ulcers — 285, as against 99 jejunal 
ulcers There was not enough detail to allow me to give the exact location of the 
ulcers on the anastomosis, but it is evident that sometimes the ulceration extends 
right round the anastomotic ring When it is more limited it tends to exist at the 
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angles, and m my own experience I have found that the proximal angle of the 
anastomosis is a favourite site I had an impression that jejunal ulcer was more 
hkely to follow anterior gastrojejunostomy, and anastomotic ulcer the posterior 
operation, but that is not the case True jejunal ulceration is found in the efferent 
loop in the great majority of cases It may be situated within ^ in of the anasto- 
motic ring or I to 2 in or more away from it The situation in the afferent loop 

Table XIV — Site of Gastrojejunal Ulcer * (458 Cases) 


Anastomotic 285 

Jejunal, exact site not stated 6 

Jejunal Afferent loop 14 

Jejunal Efferent loop 68 

Jejunal Mesenteric border II 

Gastnc Near anastomosis i 

Gastric Extending from anastomosis 30 

Jejunal Extending from anastomosis 14 

Anastomouc and lesser curve ulcer ii 

Anastomouc and separate jejunal ulcer i 

Independent ulcer lesser curve 5 

Situauon not stated 12 


♦ This refers only to the ulcer operated on by the reporter of the case 

IS quite rare An interesting group of cases is that in which a jejunal ulcer is 

found on the mesenteric border of the bowel, directly opposite the stoma of the 
gastro-enterostomy This is usually quite independent of the anastomosis, and 
may produce obstruction by contraction drawing up a spur of bowel into the 

stoma An ulcer was found in this situation on ii occasions, so that it is a 

rare variety 

Complications (Table XV) — Perforation of a secondary ulcer may be acute 
into the general peritoneal cavity, or chrome After an anterior gastro-enterostomy 
the secondary ulcer tends to become adherent to the anterior abdominal wall and 
to penetrate the rectus sheath, giving rise to a tender mass In neglected cases 
the perforation may extend through the anterior abdominal wall and give rise to 
an external fistula 

Table XV — Complications of Gastrojejunal Ulcer 


Acute perforation 51 

Fistula into colon 40 

Perforation into abdominal wall 16 

Perforation into mesocolon 21 


After posterior operations there is a tendency to chrome perforation into the 
mesocolon, and the latter becomes thickened and contracted In this way the 
colon becomes pulled down and held tightly against the thickened ulcer In course 
of time a fistula may form between the two This happened in 40 cases in the 
series The fistula may be between the stomach and the colon — gastro-cohe fistula , 
between the anastomosis and the colon — gastro-jejunocohe fistula , or between the 
jejunum and the colon — jejuno-cohe fistula After a fistulous opening has become 
well estabhshed, there is a tendency for the ulceration to heal, a fact to which I 
I shall revert later 

In certain cases the ulceration spreads from the anastomosis to the stomach 
on the one hand or the jejunum on the other Thus we find extension to the 
stomach in 30 cases and to the jejunum in 14 The extension from the 
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anastomosis may be over a long extent, and Ftg 291 shows a picture of a Icsscr- 
curve ulcer of the stomach connected to the anastomosis by a track of ulceration 
It IS said that all roads lead to Rome, and this shows the tcndcncj' of gastric 
ulceration to make for the lesser curve 

In II patients anastomotic ulcer and an independent Icsscr-curvc ulcer existed 
together, but 8 of these followed operation for gastric ulcer and arc probably 
examples of unhealed or recurrent ulcers In the other 3 the gastric and anasto- 
motic ulcers are both post-operative These cases represent an intermediate stage 
on the way to the following type, where an independent ulcer formed on the lesser 
curve after gastrojejunostomy for duodenal ulcer This has happened on 5 
occasions m the present senes I have been aware of this possibility for a good 



Fig 291 —Lesser cur\c ulcer of the stomach connected to tijc nmsiomos>s l)> i track of ulceration 

many years now Though at first I thought it was an accidental occurrence, yet 
It influenced my views on the value of gastro-cntcrostomy as a treatment for 
lesser-curve ulcer I have now seen a sufficient number of cases to convince me 
that the development of a lesser-curve ulcer after gastro-cntei ostomy for duodenal 
ulcer or pyloric stenosis is a phase of secondary ulceration I would liken these 
ulcers to those on the mesenteric border of the jejunum Usually they arc situated 
directly opposite the stoma, though occasionally they are higher up Further 
evidence of the formation of these ulcers after gastro-enterostomy is to be found 
from a study of Luff’s paper, to which I have already referred He reports 3 cases 
of lesser-curve ulcer after gastro-enterostomy in a series of 744 cases of operation 
for duodenal ulcer, and 2 cases in 454 similar operations for pyloric ulcer 

I have very little doubt that the alteration in the physiology of the stomach 
in some way leads to an increased liability to ulceration of the lesser curve 
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TREATMENT OF SECONDARY ULCER 

In spite of tlie fact that in many of these patients a secondary ulcer may exist 
for years, the majority are so miserable and the symptoms are so httle reheved by 
medical treatment that resort to operative measures becomes imperative Acute 
perforation of course demands immediate intervention, and repeated hsemorrhage 
IS another indication for operation In most cases, however, operation is demanded 
for the relief of the constant intolerable pain The operations may be classified 
as follows — 

I Local Operations {Table XVI) — For the most part these are unsatisfac- 
tory, most of the patients being unreheved and many requiring further operations 
It IS interesting to note that when the operation is confined to removal of a silk 
suture, no rehef was obtained 

Table XVI — Local Attack on Ulcer, with or without Plastic Operation on 


THE Stoma 

Excision — 

Good 5 

Fair I 

Symptoms not relieved 5 

Further operation 17 

Late result not known 14 

Died 3 

Died later 2 

47 

Excision of Affected Loop of Jejunum — 

Good I 

Fair 0 

Symptoms not relieved (died later of ‘ cancer ’) i 

Further operation i 

Late result not known 2 

Died I 

6 

Transgastne Cautery of Ulcsi — 

Good 2 

Further operation 2 

Late result not known 2 

Died o 

6 

Removal of Murphy’s Button — 

Good result i 

Removal of Silk — 

Not reheved 2 

Local Excision of Lesser-curve Ulcer — 

Late result not known i 

Further operation i 


2 Reconstitution of the Normal Alimentary Passage {Table XVII) — 
Under this heading proceedings of widely different seventy are included In its 
simplest form it consists of the undoing of the gastro-enterostomy and the closure 
of the opemngs in the stomach and jejunum In others it includes a resection of 
the affected loop of jejunum with end-to-end or lateral anastomosis In one case 
the upper end of the jejunum was closed and the continuity of the ahmentary 
canal re-estabhshed by anastomosing the lower end of the jejunum to the third 
part of the duodenum This operation of restoration to the normal is a formidable 
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one and involves what is really the most difficult part of any operation for secondary 
ulcer — the freeing of the anastomosis from the mesocolon It carries with it, 
therefore, a fairly high mortality The results arc disappointing In only about 
20 per cent was a known cure obtained, while 12 per cent required further opera- 
tion, and one case died as the result of a perforation of a duodenal ulcer later In 
14 per cent the symptoms were unrelieved The trouble is, of course, that the 
original duodenal ulcer tends to recur The operation is only suitable for cases 
with a widely patent pylorus and duodenum, and should be reserved for those in 
whom no scar, or only a very slight one, is present in the duodenum 

Tahk XVll — RrcoNSTiTUTioN 01 Normal Alimi \tars P/Vssagl 
Simple Uitdotiis of Gastro-ciitcrostomy and Re-constitiitto> — 


Good 18 

Fair 7 

Unrelieved 1 3 

Further operation ii 

Late result not known 30 

Died 1 1 

Died later of perforation i 

Excision of Gastrojejunostomy zvtth Gastroduodenostomy or 
Pyloroplasty — 

Good 5 

Fair 1 

Unrelieved 3 

Further operauon 2 

Late result not known 4 

Died o 

Fiimey’s Pyloroplasty — 

Not traced i 

Gastroduodenostomy — 

Recovered i 

Died I 

Pyloric Occlusion — 

Further operauon necessary i 


Where an active duodenal ulcer sull CMSts, or w'hcrc the duodenum is stenosed, 
the operation must be combined with gastroduodenostomy or some form of pj loro- 
plasty This operation is spoken of highly by some, but the numbers in the present 
list are too small for a definite opinion to be formed It is noteworthy, however, 
that one-third of the patients were unreheved or required a further operation 

3 New Gastro-enterostomy {Tabic XVIIl) — ^Undcr this heading are 
included cases where the old gastro-enterostomy has been resected and resutured, 
an extension of the first type of operation, and tliose w’hcrc after resection and 
closure of the old gastro-enterostomy an entirely new one has been established 

Table XVIIl — New Gastrojejunostomy 

New Posterior Gastrojeiuiiostomy — 

Good 3 

Fair I 

Unreheved l 

Further operation 4 

Late result not know'n a 

Died 6 



INQUIRY INTO GASTROJEJUNAL ULCER 449 


Nezo Posterior Gastrojejunostomy with Entero-anastomosis — 


Good 2 

Fair o 

Unrelieved ^ 3 

Further operation 3 

Late result not known 4 

Died 2 

Died later 4 

18 

Nezv Anterior Gastrojejunostomy — 

Good 5 

Fair o 

Unrelieved o 

Further operation 3 

Late result not known 6 

Died o 

Died later i 

15 

New Anterior Gastrojejunostomy with Entero-anastomosis — 

Good I 

Fair o 

Unreheved o 

Further operation o 

Late result not known 2 

Died I 


4 

Finallyj in a few cases a new anastomosis has been done, leaving the old one intact 
It wiU be noted that there was an operative mortality of 16 per cent and that 
qmte a number of patients died later, especially in the series of new posterior 
gastrojejunostomy with entero-anastomosis The percentage of good ultimate 
results IS only 20 

4 Entero-anastomosis {Table XIX ) — This was only rarely done and has 
nothing to recommend it in the small senes It offends against all our ideas on 
the causation of secondary ulcer 

Table XIX — Entero-anastomosis 


Good 2 

Unrelieved i 

Further operation 2 

Late result not known 3 

Died 2 

Died later of htemorrhage i 


II 

5 Various Methods of Gastrectomy {Table XX) — These operations offer 
by far the best chance of a cure — about 60 per cent, which is much higher than 
any other form of operative treatment As against this, the operative mortahty is 
very high, especially after the posterior Polya operations, when it approximates to 
20 per cent The antenoi Polya opeiation shows a lower mortahty — 15 5 per cent — 
but the results are not quite so good as those from the posterior operation, i patient 
dying later and 3 reqmring a further operation I cannot help feehng that the 
mortahty from these operations should be reduced The difficult and dangerous 
part of the operation is that which is shared by all procedures which interfere with 
the anastomosis, 1 e , the freeing of the anastomosis from the mesocolon and the 
resection of the anastomosis When this has been accomphshed the resulting 
gastrectomy is easy 
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If recurrence takes place after a paifial gastiectomy operation, any further 
operative treatment becomes most difficult and dangerous In order to minimize 
the possibility of this, a gastrectomy for secondary ulcer should be made as high 
as possible 

Table XX — Gastrectomy by Various Methods 


Posterior Polya Gastrectomy — 

Good 49 

Fair 4 

Unrelieved 2 

Further operation 3 

Late result not known 7 

Died 1 6 

8i 

Posterior Polya with Eiitero-anastomosis — 

Good o 

Fair o 

Unreheved 2 

Further operation I 

Late result not known 4 

Died o 

7 

Anterior Polya Gastrectomy — 

Good 25 

Fair I 

Unrelieved o 

Further operauon 3 

Late result not known 8 

Died 7 

Died later i 

45 

Polya Gastrectomy {type not stated ) — 

Good 8 

Fair 3 

Unreheved i 

Further operauon o 

Late result not known 4 

Died 4 


20 

Partial Gastrectomy {type not stated ) — 


Good o 

Fair I 

Unrelieved o 

Further operauon 2 

Late result not known 3 

Died 2 


8 

Billroth No I — 

Good I 

Fair o 

Unrelieved o 

Further operauon i 


Late result not known 
Died 


6 Devine’s Operation {Table XXI) — DeViUe’s operation of unilateral exclu- 
sion, which consists of a division of the stomach above the anastomosis, closure 
of the lower end, and anastomosis of the upper end to the side of the jejunum. 
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offers an easier alternative to partial gastrectomy This was used in only 2 cases 
in the present series In principle there seems to be no reason why it should not 
prove eminently successful 

Table XXI — Devine’s Operation 

Good result i 

Not traced i 

2 

7 Laparotomy {Table XXII ) — One feature is the number of patients in 
whom an exploratory laparotomy was the first of the secondary operations These 
operations usually ended in the breaking down of adhesions, and it is not surprising 
that the results were almost umformly unsatisfactory, and that most of the patients 
underwent further operations subsequently 


Table XXII — ^Laparotomy 


Goon 

I 

Fair 

I 

Unrelieved 

3 

Further operation 

II 

Died 

I 


17 


8 Operations Impossible to Classify — These are sumrrarized in Table 
XXIII 


Table XXIII — Various Operations Impossible to Classify 

Ligature of vessels — 2 cases requiring further operauon 
Jejunostomy — 4 cases 3 died, i not traced 

Excision of duodenal ulcer for htemorrhage — i case requiring further operation 


Nature of Operation not Stated — 

Good I 

Unrelieved 3 

Further operation 3 

Died 2 

9 

In Addition, the Follozuing Operations were Done — 

Closure of perforated duodenal ulcer 2 

Decapsulation of the kidney i 

Removal of cystic ovary r 

For appendix abscess i 

Cautery of gastric ulcer 2 

Pylorectomy for lesser-curve ulcer i 


SUMMARY OF GENERAL RESULTS OF OPERATIVE TREATMENT 
IN SECONDARY ULCERATION 

The study of Table XXIV is a truly saddemng experience and one which reveals 
this comphcation as a really black spot in surgery It shows that at the first 
attempt a reasonably good result was obtained in 31 per cent, but that 16 per cent 
required further operation, while almost as many died as the result of operation 
In addition 12 patients died later as the result of the ulceration Of the 76 patients 

who required further operation or operations I have tabulated the results to the 
present time It will be seen that while about half of these have been restored to 
reasonable health, a further 18 died From a combination of the two tables we 
VOL XXII — NO 87 30 
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find that m 39 per cent there is a reasonably good result, while m more than 9 per 
cent the symptoms are known to be still present Counting operative deaths and 
those who died from secondary ulcer though not as a result of operation, there were 
104 deaths This means that 22 7 per cent of patients suffering from secondary 
ulcer are known to have died as the result The complication of secondary ulcera- 
tion is therefore a truly disastrous one 


Table XXIV — Results of Operative Treatmint or Secondari Ulcer 
I Results of First Secondary Operation — 


Good 120 

F-ur 23 

Still symptoms 34 

Required further operation 76 

Not known iiS 

Died from operation 73 

Died later 12 

456 

2 Results in the 76 Cases After Further Operations — 

Good 30 

Fair 6 

Still symptoms 10 

Not traced 12 

Died 18 


3 Combination of I and 2 in the General Results — 

Good 150 

Fair 29 

Symptoms still present 44 

Later results unknown 130 

Died as result of operation 91 

Died of the disease 12 


456 

In addition i patient died of acute perforation before operation could be 
done, and i case was discovered at a post-mortem for an mtcrcurrcnt disease 


ACUTE PERFORATING SECONDARY ULCER {Tabic XXV) 

Of the 458 cases there were 48 m which the first secondary ulcer was met 
with as an acute perforation into the general peritoneal cavity In 42 of these the 
primary operation had been posterior Since of the total of 458 cases the primarj 
operation was posterior m 430, this gives a percentage of 9 7 In the remaining 
6 the primary operation was of the anterior type As there were only 28 in w’hich 
this was the case, the percentage of acute perforauons is about 21 From this it 
would appear that secondary ulcers after an anterior primary operation are more 
liable to be of the acute perforating type than those following a posterior operation 
In addition to the cases which first presented themselves as acute perforations, there 
were 12 patients in whom an acute perforation occurred at some period after an 
operation for secondary ulcer, giving a total of 60 cases to be considered 

In 48 the operation consisted of suture of the perforation, witli or without 
drainage of the peritoneum Of these, ii died — almost 25 per cent — and only a 
very small number recovered to be free from symptoms In 15 further operation 
proved necessary later 
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In 4 patients drainage of the peritoneum only was the operative treatment 
adopted As was to be expected^ the mortality was 100 per cent 

In a small number of cases entero-anastomosis was done at the time of the 
suture of the perforation These were not followed up properly, but on general 
principles the operation is a bad one 

In 2 patients restoration to the normal alimentary passage was done at the 
time of the perforation One died and one had recurrence of symptoms 

The operation of choice is undoubtedly simple suture of the perforation, with 
or without drainage of the peritoneum according to circumstances Many will 
reqmre further operative treatment, but a trial should be made of prolonged dietetic 
treatment after this simple operation 

Tabh XXV — Operations for Acute Perforations 


Suture wth or zvithout Drainage — 

Good 5 

Fair 3 

S5Tnptoms recurred 6 

Further operation 15 

Not traced 8 

Died II 

Drainage Only — 4^ 

Died 4 

Closure of Perforation and Entero-anastoniosis — 

Fair result i 

Further operation i 

Later result not known 3 

Closure of Perforation and Reconstitution of Normal Passage — 
Symptoms recurred I 

Died I 

2 

Died zvithout Operation i 


GASTROCOLIC FISTULA 

Fistula into the colon was present when the patient sought treatment m 40 
cases — 34 in the post-duodenal series and 6 in the post-gastric In all of these the 
primary operation was of the posterior type, but it is noteworthy that in addition 
to these there were 8 examples of cohc fistula following operation for secondary 
ulcer, and m 2 of these the condition followed an anterior Polya gastrectomy In 
both these the fistula was of the jejunocohe type and obviously formed at the place 
where the jejunum crossed the colon These two examples are the only cases I 
have ever known to develop a colonic fistula after an antecohe operation, and it 
would seem to be due to the peculiarly intimate relationship of the jejunum to the 
colon after an anterior Polya operation Cases following gastrojejunostomy have 
invariably been after the retrocohe operation 

Symptoms (Table XXVT) — The symptoms of gastrocohe fistula differ in 
several important respects from those of ordinary secondary ulcer 

While pain is the cardinal symptom of ordinary secondary ulcer it was com- 
pletely absent in 15 of the 40 cases, and slight only in 8 Thus in 23, or more than 
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half the cases, pam was a negligible symptom In only 13 was pain noted as a 
symptom of any prominence, and m only 4 of these was it said to be severe 
No note was made in 4 In one patient the observer stated that pain was a 
prominent symptom for four years from the time of the original operation, 
but that suddenly with the onset of faical vomiting, diarrhoea, and wasting the 
pain ceased 

I believe the explanation of this absence of pain is the healing of the active 
ulceration after the establishment of a fistula into the colon I have noted at opera- 
tion on such a case that the very wide communication between the anastomosis 
and the colon was completely healed and covered with mucosa 

The trilogy of symptoms on which the diagnosis rests is voiuUwg, dtarrheca, 
and wasting, all three or some of which arc invariably present When the vomiting 
IS faecal in type the diagnosis is easy, and even when this is not the case the patient 
frequentlv complains of foul eructations 

Table XXVI — StMPTOMS i\ Gastrocolic ristuLA 


Pam — 


Absent 

15 

Slight 

b 

Present 

9 

Severe 

4 

Not noted 

4 

40 

Vomiting — 

Ftccal 

II 

Severe 

10 

Present 

9 

Absent 

5 

Not stated 

S 

40 

Dtarrheca — 

Severe 

18 

Present 

16 

Absent 

4 

Not stated 

2 

40 

watting — 

Severe 

II 

Present 

19 

None 

6 

Not stated 

4 

40 


Treatment (Table XXVII) — Operative treatment is urgently necessary in 
this condition Even though the patient may be free from pain, his condition is 
miserable and clamorous for relief 

It will be seen that the operative procedures arc similar to those adopted in 
ordinary secondary ulcer, but there is the added complication of separation and 
closure of the hole m the colon In some cases this has called for a resection of 
the colon in addition to the manipulations necessary for the treatment of the 
secondary ulcer In such a case if the treatment adopted is one of partial gastrec- 
tomy, It may involve resection and end-to-end union of the )e)unum, resection of 
the colon, resection of the stomach and anastomosis to the intestine This is a 
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truly formidable operation^ and if it is not reaUy possible to cobble up the hole 
in the colon, it would be better to treat the colon by means of a double-ended 
colostomy and so save a considerable and risky part of the operation 


Table XXVII — Secondary Operations for Gastrocolic Fistula 
Separation of Viscera and Closure of Openings, with or without 


Formal Excision of Ulcer — 

Good I 

Fair 2 

Unrelieved i 

Further operation 3 

Not traced 4 

Died 5 

Died later I 

17 

As above, with Entero-anastomosis — 

Died 4 years later after much suffering i 

Resection of Colon and New Gastrojejunostomy — 

Unreheved i 

Further operation 3 

Died I 

5 

Separation of Fistula Reconstitution of Normal Alimentary 
Passage — 

Good 6 

Unrelieved i 

Further operation i 

Not traced i 

Died 4 

^ 13 

Posterior Polya Gastrectomy with Repaii or Resection of Colon — 
Good 4 

Not traced 2 

Died 2 

8 

Anterior Polya Gastrectomy and Repair of Colon — 

Requiring further operation i 

Not traced i 


In addition, 2 cases were operated on for colic fistula after posterior Polya gastrectomy 
One of them was of the posterior Polya type en-Y The anastomosis was excised and 
anterior Polya performed Patient had a perforated jejunal ulcer later In the other the 
edges of the anastomosis were refreshed and resutured Later result unknown 


In these comphcated cases milder operations, such as restoration of the normal 
ahmentary passage, may well be adopted, and in the small senes where this was 
done, almost half were cured Whatever operative treatment is required it remains 
one of the most severe and trying operations in surgery 
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CHRONIC INTERSTITIAL MASTITIS 

By frank n’ABRFU 

RCOISTRAR, CANCIR nllAfTMISr, AT IlARTIIOinMIW A IlOAllTAl 
I ATT RAO, QUI rs. A 110 1 ITAt lUR 'I f IIAA$ 

This paper m entitled ‘ chronic inierstiinl mastitis ’ because that is the mmc b> 
which the condition of the breast which it denotes is most familiarly known in this 
country It is otherwise known as ‘ chronic cjstic mastitis ‘ ctstic disease of the 
breast ‘ Schimmelbusch’s disease ‘ Brodic’s disease ‘ chronic lobular mastitis 
and a host of other names A great deal of recent work on this condition, however, 
goes to prove that it is not of inflammatory origin and is onh secondarily inter- 
stitial The name ‘ chionic interstitial mastitis ’ should, therefore, now be abolished 
and a more appropriate name adopted, such as ‘ mastopathia ’ which was first 
suggested by Aschoff^ and has rccentlj been revived bv Whitchousc- 

I am attempting to give a description of the disease and to put forward a 
theory of its causation which is based on the work of those who have devoted manv 
years of research to this subject This theory has been tested, first bv the findings 
in an examination (which Mr R \V C Murrav, the Surgical Registrar, and mvsclf 
have made) of the breasts of 500 consecutive female admissions to the Queen’s 
Hospital, Birmingham , secondly, by <a senes of microscopical examinations of the 
breasts of female post-mortem cases irrespective of the cause of their death , and, 
lastly, by the icsults m the treatment of a scries of cases of painful nodular breasts 
In many diseases of obscuic origin the trend of scientific opinion is carrving us 
away from the long-established idea of a focal infectiv'c causation to one which 
blames an imbalance of the internal secretions The fault, it seems, of chronic 
illness lies not in our teeth, tonsils, or appendices, but in our glands, deficiencies 
m whose secretion gives rise to faults in the physiology of different organs of the 
body, and it is in this theory that the kev to this difficult and contentious problem 
of breast pathology is, in my opinion, to be found 

I do not wish in this short paper to give a history of the work done on this 
disease, but the remarks of two early authors, Creighton and Rcclus, arc of import- 
ance, in that their conclusions arc the same essentially as those arnvxd at after 
careful study by Cheatlc and Keynes to-day 

Creighton'’ in 1878 first propounded the theory that the retained secretions in 
the breast were the chief factors in causation of tumours of the breast This may 
be called the ‘ stagnation theory ’ and is upheld by Keynes' m this countrj'' and 
by Bertels'’ and Lukowsky” on the Continent Rcclus," writing of the disease in 
1883, called It ‘ intra-acinous cystic epithelioma ’ He came to the conclusion tliat 
the cysts resulted from epithelial proliferation in carcinoma with degeneration of 
those cells and cyst formation Cheatle’s idea of cyst production, it will be seen, 
IS a modification and elaboration of this Cheatlc ** himself has introduced a 
completely new line of thought by dividing the condition into two separate 
varieties which he calls ‘ mazoplasia ’ and ‘ cystiphorous desquamative hyperplasia ’ 
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respectively, and the following is an account of these conditions based on his 
descriptions 

Ma7oplasia is an essentially physiological process and is an epithelial hyper- 
plasia and desquamation of the ducts and acini of the breast, mairdy affecting the 
terminal and smaller ones The periductal fibrous tissue increases and there is 
a lymphocytic infiltration of the interstitial tissues Chnically there is said to be 
a diffuse aching pain over the w’hole of the breasts, often worse at menstruation 
and after excessive use of the arms Women who suffer from this condition 
generally show' evidence of ovarian hypofunction, their menstrual periods being of 
short duration and of scanty flow', and are, moreover, generally in poor health In 
women w'lth little or no subcutaneous fat, careful palpation can detect a fine state 
of nodulanty of the anterioi surface of tlic gland, which feels more sohd than usual 
This sohdity may be umform or more pronounced in one area than another Trans- 
illummation of die breast is said to show' a certain degree of opacity over the whole 
gland, but a trial of this method m our hands and in the hands of others w'hom 
I have consulted has proved of little or no value This condition, according to 
Cheatle, is a defimte separate chmeal entity, and has no connection with the other 
variety — cystiphorous desquamative hyperplasia Here the predominant feature is 
the formation of cysts, and it is said by Cheatle to have a different pathology 

Histologically, epithehal changes are seen either in the ducts alone or more 
commonly in the ducts and acim In the ducts the cells become elongated, 
feathert', and form colostrum-hke corpuscles in certain areas Expansion of the 
ducts into cysts occurs In the acim desquamation of epithelium occurs, the cells 
first of all becoming elongated and characteristically pale These pale cells crowd 
in on the lumen, eventually disintegrate, and form small cysts, which, as the 
condition advances, coalesce with neighbouring cysts to form larger and larger 
ones Chmcally this type presents itself in three ways first, as a single large 
cyst with the rest of the breast apparently normal , secondly, as a localized cystic 
change confined to one sector of the breast and, lastly, as multiple small cysts 
scattered throughout the breasts These, then, are the two varieties — mazoplasia 
and cystiphorous desquamative hyperplasia — entirely separated from each other by 
Cheatle 

In this paper, however, the theory is offered that mazoplasia, which is said 
to be a very common condition, may eventually in certain instances lead on to the 
cystic form of breast epithehal desquamation, and that all these breast changes 
are due to a faulty physiology In other words, that all forms of non-mahgnant 
nodularity, whether cystic or not, are due to a breakdown in the hyperplasia involu- 
tion cycle occurring in the breast with each intermenstrual period and leading to 
a physio-pathological process of excessive epithehahzation and cyst formation The 
thyroid is an organ which, hke the breast, undergoes cychcal changes from one 
menstrual period to another, and it may also, owing to a faulty physiology, undergo 
parenchymatous changes, leading to the formation of a goitre where there is an 
increased formation of acim This stage may progress by involution carried too 
far or not far enough to the formation of nodular areas which may show increased 
acinar formation or increased colloid distension So may the breast, then, form 
a parenchymatous nodularity which may progress to a cystic state The cysts 
which are formed may show the characters of a hypo-mvolution with increased 
epithehal hmng, or of a hyper-involution where there is one single layer of flattened 
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epithelium In other words, the breast may pass from the nodularity of maxoplasia 
to the cystic form of breast hypo-involution, and give rise, as in the thyroid, to 
a generalized or local cystic change or to one large cyst 

Put briefly, the tlteory we have to test is that mazoplasia is a common condi- 
tion due to a faulty physiology which may eventually become so disordered that 
a further cystic change results 

It would be opportune at tins point to renew the normal phjsiologj' of the 
human breast so that it may be seen how on this thesis a pcn'crsion of that phjsio- 
logy may give rise to a nodularity of the breast which is at first not cystic but may 
eventually become so 

It has been shown conclusively that tlic breast responds harmonically to 
ovarian activity (Parkes and Bcllerb}'," Loeb and Hessclbcrg’*’) At puberty a 
defimte development occurs, and during each menstrual c} cle the mammarj’ glands 
pass through changes characterized by hypcrtcmia, increase in intcr-ah colar stroma, 
and formation of alveoli This activity stops and the epithelium intolutes in 
harmony with the growth of the corpus luteum Rosenberg,” Polano,'- and 
Dieckmann^® have demonstrated these changes in the human breast, and Whitehousc- 
has recently pointed out that they bear a close analog}’ to the menstrual changes 
seen in the endometrium The factor governing the hyperplastic factor of the 
cycle in the breast epi±ehal changes is the hormone produced b\ the Graafian 
foUicles Excessive epitheliahzation may, therefore, be due immcdiatch cither to 
excessive luteal activity or defeenve function of the rest of the oiarj As, however, 
there is an harmomc balance between the endocrine glands, it is possible that the 
remote cause may he in tlie anterior pituitarj’, which exercises a controlling effect 
upon ovarian activity In this connection it is interesting to note in passing that 
A P Thomson^* has shown the effect of irradiation of the pituitar) in relieving 
menstrual headaches 

Let us now trace the changes which may arise in the breast as a result of 
ovarian hypo-function During the hyperplastic period of the menstrual ejele, 
epithehal proliferation occurs in the acini, and new alveoli arc formed In the 
normal breast this activity dies down and complete involution occurs Where 
there is an ovarian hypo-funcuon this involution is not complete, and a new 
menstrual cycle begins before the last one has, so to speak, cleared up A further 
formation of epithelium occurs, the acim become packed and distended with cells, 
the dehcate balance of secretion and absorption is upset, and fluid begins to collect 
in the terminal ducts and acim, giving rise to what may be called a ‘prccjstic’ 
distension (Ftgs 292, 293) This condition may remain in this stage and give rise 
to nothing more than a persistence of the lumpiness that is more or less normal 
in the breast just before a period It is not in itself painful, is a ver}’ frequent 
condition, and may be termed physiological 

If, however, the condition progresses, the epitheliahzation of the ducts and 
acim spreads and begins to affect the larger ducts Aloreover, as the heaped-up 
cells disintegrate, the acinar contents increase and distension into C3'sts occurs 
The type of cells begins to change and the epithelium which is being formed is 
swollen, feathery, and stains poorly In mazoplasia and in this cystiphorous variety 
a lymphocytic infiltration is seen Lymphocytes are also seen in the tliyroid in 
nodular states, and aie probably in both organs an attempt by the tissues to counter- 
act the mal-involution by absorption of the degenerating epithelium Bergels*^ 
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Fig 294 


Figs 292, 293 — Sections of chnical'y normal 
breasts These figures show the epithelial hyper- 
plasia of mazoplasia This is almost universal 
The slight expansion of the ducts and acini in 
Fig 292 has progressed in Fig 293 to aprecystic 
distension 

Fig 294 — ^Hvper-im olution type of cvst 
with a single flattened laver of epithelium 

Fig 295 — Hypo-involution type of cyst 
showing papilliform projection of epithelium into 
the lumen (benign neoplasia) 

Fig 296 — The same type of case as Fig 
295, but showing at A the epithelial outgrowth 
becoming sessile and the disappearance of the 
connective-tissue element (pre-malignant) 



Fig 296 
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states that they are always present where a physiological or pathological autolysis 
IS in progress 

There are two schools of thought with regard to C3’st formation one, which 
blames obstruction by plugs of epithelial debris, inflammator)' processes, and pro- 
hferating connective tissue, and the other which regards them as due primarily 
to an epithehal hyperplasia Cheatlc, who holds the latter view, points out that 
the strong-walled ducts alone may undergo cystic change, while the dclicatelj -walled 
acini in commumcation w'lth them arc unaffected , w'hcrcas the reverse would 
occur were obstruction the cause Moreover, where scars or large carcinomata 
affect the base of the nipple and mcchanicallj obstruct all the ducts there is often 
a complete absence of dilatation of their peripheral branches and acini Of the 
women in our series, 15 had had breast abscesses opened jears before, but of these 
only 2 showed any nodularity whatever, and even these were not demonstrably 
cystic, m spite of the scarring and subsequent duct obstruction which must have 
occurred 

It IS held in this article that all cj’sts are due to faulty involution , frequently 
they are found to have the appearance of a true retention cj’st, the lining consisting 
of one flattened layer of cells with no evidence of cellular proliferation anawthere 
These are to be regarded as areas of hyper-involuuon (Ft^ 294) C\sts with an 
epithehal hmng are the result of an incomplete involution (Ftqs 292, 293, 295) 
The next stage from cystic formation is the supcrtcntion of epithelial neoplasia 
which may occur in the more active parts — that is, in the smaller cjsts, where the 
epithehum is not degenerated so extensively This epithelial neoplasia is at first 
benign and appears as a papilhferous outgrow-th into the lumen Later still these 
epithehal outgrowths may become sessile and lose their connects e-tissuc element, 
the cells are de-differentiated and the picture begins to take on the characters of 
mahgnancy {Fig 296) 

It does not follow that this change will occur in c\ erj cystic breast , it is the 
supervention of a different process — that of epithelial neoplasia upon one of cpithc- 
hal desquamation — ^whether //oc ox pi optcr hoc only further research can decide 

The facts that the fluid in cysts contains irritant substances such as urea, that 
experimental tar carcinomata of the breast m rodents show' the stages of prehminarj 
desquamation, and that there is evidence that cellular grow'th is stimulated bj 
autolysis of cells apart from any irritant substances produced by such autolysis 
(Drew^®), are reasons for beheving that cystic changes in the breast maj lead in 
certain cases to malignancy 

Cheatle states that 20 per cent of all carcinomata originate m cystiphorous 
desquamative hyperplasia Five cases of the w'omcn examined by us had had cysts 
removed locally at times varying from two to ten years previously Four of these 
had completely normal breasts, the remaining one was in hospital for removal of 
a cyst which had developed in another portion of the same breast 

THE INVESTIGATION 

The 500 cases which formed the material for our investigation ranged from 
the ages of to to 80 and were divided into age groups of 10-20, 20-30, 30-40, 
40-50, and 50 upwards Nodulantv of the breast in greater or less degree, and 
showing all the chnical signs indicative of mazoplasia, was found in 144 cases — a 



CHRONIC INTERSTITIAL MASTITIS 


461 


percentage of 28 8 Of tlicsc 144 cases, 66 were single and 78 married (Of the 
latter 78, 40 had suckled one or more of their children) The pecentage 
incidence of nodularity in the various groups was as follows — 


10-20 

286 

20-30 

330 

30-40 

32 0 

40-50 

330 

50 upwards 

21 0 


These figures show in a striking manner the umversahty of tlie nodular breast 
{Ftg 297) It is, roughly speaking, equally common in the married and unmarried, 
and the three decades betneen 20 and 50 show a remarkable equality in the 
incidence of the condition — namelj, 33, 32, and 33 per cent 



Fig 297 — Graph showing incidence of nodulantj m \arious age-penods 

Nearly all of those who were between puberty and the menopause showed 
signs of ovarian hypofunction, their periods being painful and scanty, and weie 
of the asthemc, chromcally unhealthy type Before puberty it does not occur, 
and after the menopause an involutionary cure is brought about Brodie,’^'^ m his 
original description of the disease in 1846, says “ To complete the history of the 
disease as it first shows itself I may add that the general health is imaffected, that 
the pauent complains of no pain unless it be that in some instances there are 
disagreeable sensations that are apt to arise wherever the attention is anxiously 
directed to any one part of the body ” The truth of this statement was borne 
out by the fact that of the 500 cases examined, only 46 complained of pain in the 
breast, and that of these 46, 20 (nearly half) had no signs of mazoplasia or cystic 
change whatever Moreover, in the 26 who had nodular breasts which were 
pamful. It was found that the pain bore no relation to the degree of nodularity 
found 

By far the majority of nodular breasts— 98 out of 144 (68 per cent) made 
no complaint whatever of pain, and the conclusion became obvious that pain was 
not a feature of the condition, but was, as Brodie suggested, “ a disagreeable 
nervous sensation aiising when the attention was anxiously drawn to that part ” , 
and I cannot help feehng that in the past many breasts have been removed not so 
much on the chmeal findings and judgement of the surgeon as on the demands and 
anxiety of the patient 
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That the definitely cystiphorous stage is relatively uncommon was shown by 
the fact that only 20 out of the 500 had demonstrable evsts in their breasts I 
have no doubt, however, in view of the pathological findings, which I refer to 
later, that in many of the 144 cases of nodular breasts small clinically unrecogni?- 
able cysts would have been found if the affected portions had been excised and 
sectioned 

There were 33 cases of caicmoma of the breast in the senes of tlicse, 6 
showed nodularity or cystic change elsewhere in one or other breast, giving a 
percentage of 18, which is a figure approximately the same as that given by 
Cheatle for carcinomata arising m cystic bi casts It is of course possible, 
however, that the nodularity in these cases w’as secondarj' to the malignant 
growth 

The average age of patients W'lth non-cystic nodular breasts was 36, in those 
with cysts It was 40, and in the malignant cases 50 

PATHOLOGY 

A series of sections of breasts of female post-mortem cases with no historj 
of breast disease were provided by the Pathological Department of the Queen’s 
Hospital, Birmingham, and were examined The following conclusions were 
arrived at — 

1 Mazoplasia — It was expected in view' of the clinical frequenej' of nodular 
breasts that mazoplasia would be seen in a large percentage of these sections The 
histological picture of the condition was actually found in almost c\cry instance 
(15 out of 17) whether cysts were also present or not 

2 Cysts — If mazoplasia, a very common condition, is the first stage of a 
process leading to clinically obvious cyst formation, as is held in this paper, 
then an intermediate stage where cysts arc demonstrable microscopically only 
should be found with a frequency less than that of mazoplasia but greater 
than that of chmcal cystic disease, and this in effect was what these sections 
showed Out of 18, 8 showed cysts larger than that of the average glomerulus 
Moreover, in these sections there were ahvays to be found areas of ma/oplasia, 
and all stages of cyst formation from the slight terminal distension of ducts 
and acini seen in the latter, to those visible to the naked eye, and showing all 
the characteristic cytology of cvstiphorous desquamative hyperplasia In short, 
the difference between mazoplasia and the cystic breast seemed to be in degree 
and not m land 

Histologically some cysts are true retention cysts witli no evidence of cpithehal 
hyperplasia These are to be explained as a localized area of hypcr-mvolution 
In two cases papilliform projections into cysts w'ere seen These cpithehal 
proliferations were hyperplastic and not neoplastic, the cells being equal and 
typical 

A series of sections of portions of cystic breasts removed surgically w'ere 
examined, and m some cases (see Ftg 296) the benign neoplasia seen in the w'alls 
of cysts where cellular activity was greatest showed a different picture The con- 
nective-tissue element of the papilla: had decreased, and cell masses were formed 
The cells were not irregular and atypical, but the possibihty of such a condition 
being piecancerous cannot be ignored , the post-mortem cases, how'ever, show' 
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that tinsuspected cysts are so frequent that the cystic state cannot be generally 
condemned Cases should be treated as premahgnant only when microscopical 
section following biopsy reveals the picture /ust described 

TREATMENT 

To test the chnical apphcation of the theory of the endocrine causation of 
painful nodular breasts a small number of cases treated by Mr Hugh" Donovan 
as out-patients were followed up, and with his permission are included m this 
paper To these were added a few patients seen in the Casualty Department and 
treated there In all they numbered 15, and the treatment was by the admimstra- 
tion of ovarian residue for the last half of the intermenstrual period In Mr 
Donovan’s cases the procedure employed was that advised by Cheatle and Cutler — 
namely, to order the patient to take tablets of ovarian residue contaimng 5 gr 
three times a day The tablets used were those made by Paynes & Burn Recently, 
however, all patients have been treated with daily injections of the Parke Davis 
product known as Theehn, recommended by Professor Whitehouse, during the 
same period of time 2 c c , correspondmg to too standardized Doisy Rat Umts, 
were given at each injection Twelve of these patients, of whom 5 had definite 
cysts, leported a remarkable improvement as regards pain, and there was a notice- 
able dimumtion of nodularity In 3 cases aU traces of knottiness had disappeared 
In the remaimng 3 there was no improvement 

No direct control such as the injection of sterile water was employed in this 
senes, but 9 of the patients had previously had courses of X-ray treatment without 
any benefit, chmcally or symptomaticalty, being reported by any of them This 
small series of cases in conjunction with the series pubhshed by Cutler and 
Whitehouse show that treatment by the oestrus-producing ovarian hormone has 
a defimte place in the treatment of this perversion of breast physiology It can- 
not, however, be expected to replace surgery where there is a gross cystic change 
The treatment by puncture, aspiration of cysts, and subsequent ovarian therapy 
mentioned by Whitehouse must have a hmited apphcation 

CONCLUSIONS 

1 Non-cystic nodularity of the breast is a very common condition and is due 
to a faulty physiology dependent upon endocrine disorder 

2 This non-cystic nodularity may in certain instances pass on to a cystic 
state and is always a precursor of such cysac state, and this condition of the breast 
in all Its stages should be known by one name as ‘ mastopathia ’, first suggested 
by Aschoff and recently adopted by Whitehouse 

3 The condition commonly is not painful 

4 Unless cysts are obvious, treatment should be by ovarian residue aided by 
attention to the general health of the patient In cystic states, local removal 
should be performed and further treatment decided by careful pathological 
examination , only a definitely mahgnant picture should call for a further radical 
operation 

Pre-mahgnant cases should be treated by a local amputation of the affected 
breast 
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My thanks are due to the Honorary Surgical Staff of the Queen’s Hospital, 
Birmingham, and to Mr Hugh Donovan especially for their advice and kindness 
in providing me with the material for the mvestigauon which was carried out for 
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INTERSTITIAL RADIUM TREATMENT OF CARCINOMA OF 
THE BREAST: DESCRIPTION OF A RADICAL TECHNIQUE 

By R G HUTCHISON 

ASSISTANT DIRECTOR, HOLT RAD UM INSTITUTE, MANCHESTER 

The radium treatment of mammary carcinoma presents many diverse problems, 
as the method of treatment must take account not only of pathological anatomy, 
but also of tlie laws which govern the activity of the therapeutic agent No 
umformity of techmque has yet been achieved by those who practise this branch 
of therapy Various combinations of surface and interstitial methods have been, 
and are being, tiled The whole tendency in modern radium practice is away 
from interstitial methods towards external radiation Unfortunate^, mammary 
carcinoma does not lend itself to surface radiation by ladium to any satisfactory 
extent Short of telecurietherapy, it is not practicable to dehver a high dose 
throughout the potentially affected tissues, including the complete axilla and the 
internal mammary zone In the present state of our knowledge, therefore, we 
must rely basically on interstitial methods Nevertheless, it is probable that the 
ultimate choice m radiation therapy will be a combination of deep X rays and 
interstitial radium therapy, and already Pfahler, Kaplan, and others have formed 
favourable impressions of this procedure Maximum efficiency of such a techmque 
depends, however, upon the thorough exploration of these methods individually, so 
that an accurate assessment of the hmiting possibilities of each may be made The 
present commumcation deals entirely with the interstitial aspect of this problem 

Many interstitial techmques have been evolved In this country and m 
America that pubhshed by Keynes has become almost standardized, and it is too 
well known to any who are inteiested m this subject to reqmre description here 
The method is open to criticism, as are all others to-day, but it has justified itself 
by the results achieved These cannot be questioned, and some of Keynes’s latest 
figures are convincing evidence that this method must hold a definite place in the 
treatment of cancer of the bieast 

Kaplan has employed a modification of Ke5mes’s techmque which does not, 
however, appear to improve upon the original Perhaps his most notable modifi- 
cation IS the use in some cases of verj long needles — up to 9 cm , with filtration 
equivalent to o 5 mm Pt — inserted in relation to the breast and into the axilla 
A similar modification is employed by Cutler, and by Lamont and Morrison m 
Glasgow Souttar, Kaplan, and Lee and Pack have employed gold seed implanta- 
tion as a method FaiUa and Lee and Pack use capillary gold tubing contaimng 
emanation, cut to suitable lengths Meland’s technique resembles closely that of 
Keynes, and Monchaux uses a similar distribution except in relation to the breast 
Itself, where he employs two concentric circles of needles Vanous other modifi- 
cations of Keynes’s techmque, and combination of it with X rays or surgery, or 
both, are in use 

Several criticisms are levelled at the mterstitial method Murdoch and Simon, 
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admitting that needling is capable of delivering a greater amount of acnial energy 
to the tissues than can be delivered by surface methods, nevertheless condcnn 
the procedure on the grounds of impossibility of attaining homogeneity Such 
criticisms miss the fact that what is required is not homogeneity — admittedly 
impossible — ^but attainment throughout the whole area of a minimum intensitj 
which will be lethal for tlie tumour cells, with a masimum intensity which will 
be insufficient to interfere with the vitality of the normal tissues 

Regaud adrmts that needling is a simple and efficacious way of dealing with 
the primary growth in the breast, but has given it up for the fundamental reason 
that he beheves it to be dangerous as being productive of mctastascs Such a 
statement demands attention, but w’ould appear to lack actual proof Lee, Pack, 
Quimby, and Stewart state that in a senes of 130 cases treated bv interstitial 
methods they have not seen evidence of dissemination from this cause 

One of the ma)or difficulties is to secure a satisfactory' distribution of radium 
foci This article describes a technique W'hich is designed to surmount this 
obstacle Theoretically it is hardly possible to contradict Souttar’s claim that gold 
seeds are the nearest approach to the ideal vehicles for attaining relative uniformity 
of radiation Lee and Pack, however, deal with this matter in an interesting article 
on measured tissue dosage in the radiation of mammary carcinoma With refer- 
ence to the relative claims of gold seeds and of linear foci they have shown m their 
experience that the practical difficulties of distribution of gold seeds outweigh 
theoretical considerations, and have adduced not only radiographic but also histo- 
logical evidence in favour of their contention Cutler and Alartin discuss this 
question also, and decide in favour of needles Irradiation by linear foci would, 
therefore, appear to be the method of choice for intcrsutial work 

All the interstitial methods published to date arc incomplete In 1931 Birkett 
criucized Keynes’s method on tins ground, admitting, however, that the final issue 
could he only with the results As mentioned above, Keynes’s recent publications 
have supphed a satisfactory answer up to a point Satisfactory results have been 
obtained, but it is a question of improving upon them If mctliods admittedly 
amenable to improvement are capable of giving useful results, better lesults may 
be expected from a successful revision of the methods Where Keynes’s technique 
falls short, the other techniques arc equally faulty All are sub)cct to criticism 
on two mam grounds (i) Incompleteness of radiation as regards the upper axilla, 
supraclavicular area, and internal mammary zone , and (2) The faulty phj sical 
conception of the distribution of radium foci 

In spite of these criticisms, Keynes with his standard method was able in 1929 
to show initial good results m 67 per cent of cases m Grades I and II and m 
46 per cent of cases in Grade III, with 30 per cent of apparent cures taking all 
groups together At the Meeting of the British Medical Association (Dublin, 1933) 
he stated that 7 out of 25 (28 per cent) inoperable cases treated had sun’ivcd 
for five years without disease 

Souttar’s experience has been such as to convince him that the surgeon can 
offer radium implantation as an alternative to surgery without fear of prejudice 
to the interests of the patient 

Lee and Pack consider that interstitial implantation can be safely advised 
when operation is contra-indicated, and that it is justifiable to employ the method 
in primary operable cases 
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RADICAL TECHNIQUE 


In comparing radiological with surgical history, it is relevant to note two 
points (i) The striking improvement in surgical results ushered in with the 
mtioduction of the radical (1 e , surgically complete) technique in amputanon , and 
(2) The strikingly poor results in cases treated by operations of the incomplete 
type, as shown in such pnbhcations as those of Greenough and Lane-Glaypon If 
the radiological parallel could be achieved, it is felt that results would improve in a 
manner equally impressive Using Keynes’s technique as a starting-point, work has 
been going on in the Holt Radium Institute, Manchester, for the last two years 
or so, in the gradual evolution of a techmque which is now brought forward with 
the claim that it is a radical (1 e , radiologically complete) implantation It is 
introduced as being surgically and radiologically sound, and as having been tested 
thoroughly as to practicabihty over a considerable number of cases to date 

The modifications of existing methods involved differences in dosage, in 
volume-irradianon, and in anatomical considerations so essential as to bring the 
method within the confines of the experimental The techmque has therefore 
been developed on inoperable cases, mostly well beyond the bounds of the most 
optimistic surgery, many beyond the bounds of reasonable radiological expecta- 
tion In view of practical experience of the method, however, and of the good 
results obtained by other implantation methods, it is felt that its apphcation now 
to operable cases in certain circumstances is entirely justified, and that it must be 
considered seriously in those cases of border-hne operabihty in which the results 
of surgery alone are so disappointing It is not, however, pressed at present as 
a method of choice to be used to replace surgery with its known results 
The techmque as developed in Manchester is as follows — 

I Breast. — According to the size of the breast (tumour qua tumour is 
disregarded) one or more layers of needles are inserted from medial and lateral 


sides, in such a way that the needles of the 
deepest layer, undercutting the breast, do not 
meet in the centie, and that any subsequent 
more superficial layers approximate gradually 
more closely until the effect achieved is that 
of a cone of radio-active foci with a central 



zone adequately irradiated but not contaimng 
actual needles The peripheral ends of the 
needles are crossed at the base of the cone, 
and occasionally in the subareolar area one 
or more needles are inserted at 90° to the 
deeper planes to close the apex of the cone 
{Fig 298) Such peripherahzation of radium 
foci avoids the high central intensity, falling 
rapidly towards the peripherj’’, mevitable w^hen 



any volume of tissue is implanted m a r 29s —Diagrammatic representation 
c , , ^ ot breast implantation in three planes 

uniiorm or in a cart-wheel manner The Fiesation, b Plan Deepest ia>er of 

^ needles continuous other layers dotted 

needles used are of a content of 3 mgrm, 

active length 4 5 cm screened by o 5 mm Pt, and of 2 mgrm , active length 3 cm , 
with similar filtration 
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2 Axilla — For purposes of radiation the axilla is divided into two separate 
areas — base and apex As in the case of the breast, pcripherali7ation of the radium 
foci is aimed at 

a Base — Depending upon the patient’s build, a variable number of needles, 
usually two, three, or four, is inserted along each of the four walls of the 
axilla The medial ones run m close relationship to the chest wall , the lateral 
in close relationsbp to the great vessels, the anterior in the interpcctoral 
plane , and the posterior in relauon to the anterior surface of the subscapular 
muscle The general effect is that of a cylinder of needles, as shown m Fig 299 
All these needles are of 3-mgrm content with active length of 4 5 cm and with 
0 5 mm Ft filtration 

b Apex — Two or more needles arc inserted parallel to the clavicle, running 
deeply in the pectoralis major close to the costocoracoid membrane Two or more 
of the same type are inserted through the pectoral musculature at 90° to the chest 
wall at the level of the upper axilla, forming tangents to the ribs, the upper one 
calculated to pass just below the line of the vessels These two sets of needles 
form a bracket round the antero-lateral aspect of the upper axilla To complete 



Fig 299 — Diagrammatic re- 
presentation of implantation of 
base of axilla, shotting cylin- 
drical effect 



Fig 300 — DngnmTnanc re- 
presentation of imphniniion of 
npcN of a\ilh RctroclaMcular 
needles dotted 



} ir 301 — Diagrammatic re- 
presentation of implantation of 
supnclaticular area 


the bracketing of the upper axilla, two or three needles are inserted from above 
the clavicle, and run down into the apex of the axilla The most medial needle 
IS inserted immediately lateral to the third part of the subclavian artery Anatom- 
ical necessity determines that these needles run along the postcro-latcral aspect 
of the apex of the axilla All the needles arc of 3-mgrm content, 4 5 cm m active 
length, and filtered with 0 5 mm Ft X-ray photographs demonstrate that a satis- 
factory distribution of these needles can be achieved Up to the time of WTiting 
no damage to important vessels or other structures has occurred The distribution 
in indicated m Ftg 300 

3 Supraclavicular Area — Three needles arc inserted deeply into the sub- 
stance of the sternomastoid muscle, diicctcd latcralwards from its medial border 
Three others are inserted m the opposite direction, running across the posterior 
triangle to meet, or almost meet, the points of tlie former A vertical needle is 
inserted at the level of the heads of each of these sets of needles in ordci to increase 
the field of irradiation to a satisfactory extent In this way the two si ts of needles 
are made to form a bracket round the lower part of the great vessels at the root 
of the neck Several of the X-ray photographs demonstrate this, and Fig 301 
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illustrates the technique The needles used in this field are of 1 33-mgrm content, 
of 2 cm active lengA, and are filtered with o 5 mm Pt 

4 Mediastinum — Using any smtable seed-introducer, such as Souttar’s gun, 
three gold seeds are mserted mto the antenor mediastinum through each of the 
upper four intercostal spaces Usually seeds of i 5 me strength and screened 
with 0 5 mm gold are used The cannula is mserted obhquely mto the intercostal 
space until the edge of the sternum is encountered From that as starting-pomt 
It IS introduced under the edge of the sternum and under the edge of each of the 
adjacent ribs in turn, one seed bemg deposited at each of these pomts, so that 
there is a tnangle of seeds in the mediastinal area opposite each of the upper four 
mtercostal spaces Fig 302, prepared by Mr H M Parker, Physiast to the 
Institute, indicates the field of mtensity round such a distnbution of gold seeds 
as opposed to that round a smgle needle of i 33 mgrm and 2 cm active length 



Fig 302 — Mediastinal technique f\. Three gold seeds, 1 5 cm apart, each =15 me , filtration = 
0 5 Au Tune = m Area receivmg 6000 r ’ umts or more is shaded B, One 1 33-mgrm needle, 
active length 2 cm , filtration = 0 5 Pt Time = 7 days Area receiving 6000 r units or more is 
shaded (same scale as A) {By Mr H M Parker ) 


The advantage of the former over the latter is apparent, and becomes even more 
obvious when it is considered that the seeds he m the plane of the mediastinum, 
whereas a considerable part of the active length of any mediastinal needle must 
always be superficial to this plane Indeed, m obese patients the slant of the 
mediastinal needle becomes of necessity very considerable, and its msertion at all 
a matter, m some cases, of extreme difficulty Where no gold seeds are available, 
however, needhng is employed as desenbed by Keynes, but using when possible 
two needles m each interspace mstead of one 

FEATURES OF THE NEW TECHNIQUE 

It will be noted that the mam features of the techmque as desenbed are — 

1 The radiation of a large volume of tissue m continmty In so far as such 
a feature can be illustrated, this is seen in some of the X-ray photographs 

2 The application of the alhed prmciples of penpherahzation of radium foa 
and of cross-fire radiation These features also are illustrated to some extent m 
certain of the accompanymg X-rays 

3 The new approach to the problem of mediastinal lymphatic area involvement 

4 The new approach to the radiation of the upper axilla so that an unbroken 
volume of radiation extends from breast to supraclavicular area 

5 The extended radiation of the supraclavicular zone 

Stereoscopic X-ray films bear out the contention that it is possible to radiate 
the breast and its lymphatic areas in a satisfactorji manner Already the study 
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distinctive features Fig 303 shows an early phase, roughly corresponding to the 



Fig 303 — ^X-ny lilustratmR development of 
radical technique Early stage Conforms roughly 
to Keynes's technique, but with omission of mfra- 
clavicular needles 



Fjg 304 — X ray illustrating development of 
radical technique Later stage Note (I) Two 
antero posterior needles in upper axilla , (2), Two 
mfraclavjcular needles, (3) Hollow cone* im 
plantation of breast 


Keynes technique, but with omission of infraclavicular needles The presence of 
these last would have improved the radiographic effect, but would have done little 
to radiate the upper axilla This problem of the upper axilla called for serious 
consideration, and Fig 304 shows an early attempt at its solution Satisfaction 
was experienced, however, only with the introduction at a later date of retro- 
clavicular needles, as shown m Figs 305 and 306 and also in subsequent prints 
Minor modifications in supraclavicular and mammary distribution followed, and can 
be seen in Figs 306 and 308 At this stage it was felt that a sufficient volume 
was being radiated in contmuity, but that the radiation of the internal mammary 
zone-~by needles inserted m the intercostal spaces— was inadequate The final 
step in the evolution of the techmque ivas devised to meet this criticism, and is 
illustrated in Figs 307 and 308, where three radon seeds have been inserted via 
each of the upper four intercostal spaces, and are lying in a plane posterior to the 
deep aspect of the sternocostal junenons 
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Fig 305 — ^X-ray illustrating development of 
radical technique Later stage showing (1) Supra- 
clavicular bracket region of great vessels , (2) Com- 
plete axillary implant, with retroclavicular needle. 



Fig 306 — X-ray illustrating development of 
radical technique Later stage shoving (1) 
Supraclavicular b- ‘ 
irradiation , (3) P 

(4) Duplication o, uitvitosui iieeuies 



Fig 307 — ^\-ray illustrating development of 
radical technique Later stage showing previous 
features and illustrating the gold seed technique 
for the internal mammarv zone One of the 
antero posterior needles of the upper axillarv group 
can be seen end-on 




Fig 308 — Illustratmg development of radical 
technique Similar to hg 307, but with peri- 
pheral outlining of breast field 
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DURATION OF TREATMENT, END-RESULTS, ETC 

Duration of Treatment, ete-The needles are left m position for seven 
days as a rule, but this period has been empirically arrived at, and there is room 
for experimental determination of the optimum time-factor Alteration of the 
time-factor could, of course, be carried out, if desired, without modificauon 
of the total dose, as the total number of needles could be increased or dimimshed, 
or the linear intensity modified, without departure from the distribution out- 
hned above 


During treatment the arm on the affected side is kept at rest with the humerus 
abducted to a right angle The object of this is to prevent undue reaction on the 
skin of the axilla by maintaining the disposition of the axiUaiy needles Pillows 
are not satisfactory for this purpose, and a suitable sphnt is worn The reaction 
usually proceeds to the extent of a mild radio-epidermitis in one or more areas 
Defimte blood changes are produced as the result of the radiation of such a 
volume of tissue A sharp fall in the white-cell count is an invariable accompani- 
ment of the treatment Dr Goodfellow, who has been woilcing on this problem 
for some time, informs me that an immediate leucocytosis— in most cases confined 
to the polymorphonuclear cells— is followed by a steady fall in the number of 
white cells, most notable in the case of the lymphocytes 

End-results — ^As experience of distribution of radium foci and of total dosage 
accumulates, complete disappearance, not only of the tumour mass, but also of 
glandular deposits, becomes more and more frequent Indeed, it can be stated 
that there appears to be an optimum dosage at which even the largest primary 
and secondary masses, provided that the tumours are of sensitive type, undergo 
complete resolution, leaving no trace of their presence When such dosage is not 
achieved, residual indurations, sometimes very vague and indefimte, sometimes 


more locahzed, may occur It seems from the consideration of cases in one’s own 


experience that such residues can occur as the result of departure from the optimum 
dosage m the direction either of insufficiency or of excess That some workers 
have demonstrated in such masses cancer cells in apparently vital condition is no 
proof that the same would hold after more appropriate amounts of radiation It 
must be the experience of all radium workers that high dosage in any tissue is hable 
to produce definite induration Such an effect is probably pecuharly hable to 
occur in the breast, the areolar tissues of which appear to lend themselves readily 
to some form of prohferative fibrosis under radiation 

The complete and striking disappearance of affected lymph-glands in many 
cases is interesting, and disappearance of these seems to be more consistently 


achieved than of the primary growth itself 

The work described in this arucle was initiated in the latter half of 1931 
For reasons previously stated the treatment was confined to very advanced cases, 
except in occasional instances when other factors, such as the general condition 
of the patient, had to be taken into account 

In the course of 1931 and 1932, 53 cases were treated, stamng on the model 
of Keynes’s technique and gradually evolving therefrom During tffis period the 
pohey was consistently adopted of leferrmg aU apparently operable cases for 
surgery, and of treating earher cases only if there were defimte surgical contra- 
.Sons Of . 1.0 53 coses treated, .7 (33 I pc cent) are tOive over one y«,r 
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and under two years Such a figure is gratifying in consideration of the material 
used With the exception of 5 cases, all belonged to the late, inoperable group 
Of the 5 earlier cases, 3 are ahve, and one of the dead was an old lady of 
73 years who died durmg sleep on the sixth day after treatment on account of 
cardiac failure If this case is excluded for the purpose of assessing the effects 
of radiation, we are left with 75 per cent in this group— admittedly so small as to 
be of httle consequence 

The radical techmque, as described, may be regarded as having been in 
operation throughout 1933 only It is therefore not possible to speak of its results 
from a statistical standpoint The immediate results, however, are encouraging, 
and, as experience accumulates, the proportion of cases in which disappearance of 
the primary growth and of its secondaries takes place without leaving any palpable 
residue is defimtely mcreasing Up till October, 1933, the method was employed 
in 23 cases in winch sufficient time has elapsed to enable the immediate result to 
be assessed Of these 23, 14 are ahve and well, 6 are ahve with evidence of disease, 
which may yet be amenable to furtlier treatment, and 3 are dead Of the 23 
cases 20 belong to the late, inoperable group , of the 3 earher cases, 2 are alive and 
weU without palpable trace of their mahgnancy 

Such results are not conclusive, but it is felt that there is reason for a measuie 
of optimism Much work remains to be done in this and in other fields before 
the last word can be spoken on the treatment of mammary cancer In the mean- 
time each case presents its own individual problem 

SUMMARY 

1 Although the results of interstitial radium therapy as practised by Keynes 
have estabhshed this form of treatment as a method of real value, current techmques 
are amenable to improvement 

2 The techmque described in this article is sound in principle, safe in prac- 
tice, and is claimed to be a radical radium implantation 

3 There is an optimum dose with which complete resolution of primary and 
secondaries can be achieved 
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DIAPHRAGMATIC HERNIA 

By Sir THOMAS DUNHILL, KCVO, CMG 

A'JSOCIATE SORGEOV, ■iURGICAI. PBOFESSORtAl, UMT, ST BARTHOLOMEW’S HOSPITAL 

{Being an Arris and Gale Lecture, delivered at the Royal College of Surgeons of 
England on February 23, 1934) 

Although instances of diaphragmatic herma not due to trauma have long been 
recogmzedj the condition is still sufficiently rare, of sufficient gravity, and there 
remain so many debatable questions associated with it, to make it desirable that 
the investigations carried out in a series of cases should be recorded 

Sir Arthur Keith^ and Basil Hume^ have written on the embryology, and 
Woodburn Morison^ has reviewed the history and discussed the radiology of the 
subject A F Hurst^ and his colleagues have pubhshed most valuable chmcal 
records The late R P Rowlands, Sahsbury, Lake, and others, have each pubhshed 
a case operated upon with cure of the panent The total number of published 
cases operated upon in this country would appear to be small , while in America 
C A Hedblom’^ had pubhshed as long ago as 1925 a series of 9 cases operated upon 
by him, and Stuart Harrington® a series — ^including 13 of traumatic origin — of 
45 cases from the Mayo Chmc in 1931 It can scarcely be that the proportion of 
cases m the population should be so much higher in America We must rather 
beheve that, in patients with doubtful symptoms, the search is more thorough m 
the big American chmcs, and that when a diaphragmatic hernia is found to be the 
cause of disabihty the patient is more frequently offered, or asks for, surgical rehef 
A number of cases m infants have been reported in British journals Formerly 
most of these were discovered post mortem, after a short and distressing struggle 
for hfe had ended The death-rate in infancy is high because the extent of the 
defect in the diaphragm is in some cases so extensive that it is scarcely compatible 
with life This aspect of the question has been admirably dealt with by N R 
Barrett and C E W Wheaton When the defect is not such as to terminate hfe 
in infancy the individual may lead a normal hfe unul a later period, when symptoms 
may appear more or less gradually The patients upon whom the investigations 
set out in this paper have been made have come under my observation at this later 
period of life 

As the hterature of the subject has been frequently and recently reviewed and 
IS readily accessible, it would seem to be most useful to give my personal experiences 
My senes is made up of 25 patients in ii of whom the oesophagus was of 
normal length, with part, or the whole, of one or more abdominal organs hermated 
into the thorax In the remaimng 14 patients the oesophagus was congemtally 
short and a portion of the stomach was situated in the thorax Of the former ii, 
8 were carefully investigated chmcally and radioIogicaUy and then operated upon 
The latter 14 patients with short oesophagus — were investigated on the whole less 
completely because in most of these cases the investigations were not completed 
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by operation Apart from the rehef given to the patient, operation has afforded 
the oppormnity of confirming diagnosis and verifying the anatomical conditions 
present The pathology of the living ” will always remain of interest and value, 
tor the patients are alive and available for subsequent observation Even though 
patients with a short oesophagus may not in the majority of instances, or m the 
present state of our techmcal skill, be so suitable for operation, observation of some 
of these patients over a period of years has given valuable information, so that we 
become more famihar with the behaviour and prognosis of this by no means rare 
condition 

CLASSIFICATION 

A number of classifications have been published Perhaps the time has scarcely 
arrived for one which would be universally acceptable If each investigator arranges 
his cases in the manner that best illustrates his findings, a suitable classification 
will emerge For these reasons I have arranged my cases according to the site 
at which the abdonunal organ, or organs, entered the thorax As none of these 
herniiE has followed any known injury, I have assumed that they are congenital 
Seeing that imperfections of development are so well recogmzed m other parts of 
the body, constituting such deformities as hare-hp, cleft palate, spina bifida, 
imperforate anus, and hypospadias, it would be strange if a structure so comphcated 
in Its origin as the diaphragm did not sometimes fail to develop perfectly, and, 
furthermore, if fusion is less than perfect, the strains to which the diaphragm is 
subjected in early life (for example, during the spasms of infantile crying) are likely 
to make mamfest any frailty While it cannot be denied that some of these hernias 
may have been acquired during life — ^muscle fibres torn in the spasms of whooping- 
cough with hemorrhage followed by fibrosis and stretching — embryological evidence 
obvious by skiagiaphy or revealed at operation shows that some at least are congemtal 

The sites of the hernial orifices in the diaphragm in my series are as follows — 

Cases 


I Retrosternal (synon>ms — Parasternal, Foramen of Morgagni) i 

II Left dome 2 

III Costo-vertebral region — left (synonym — ^Hiatus pleuro-pentonealis; 

(’) Non-development of left crus 3 

IV (Esophageal region — 

1 Herma diaphragmatica transversa The oesophagus is of normal 
length , the anatomical hiatus is replaced by large defect (>) Due 

to non-development of crura 3 

2 Para-oesophageal The oesophagus is of normal length , the hiatus 

IS anatomically normal but dilated 2 

3 Short oesophagus, with partial or complete thoracic stomach 14 


The description of the clinical types will be more readily understood if the 
development is considered I am indebted to my colleague. Dr WooUard, Professor 
of Anatomy, St Bartholomew’s Hospital, for the notes on embryology, and to his 
department for the drawings illustrating them 


DEVELOPMENT OF THE DIAPHRAGM 

From our point of view there are three stages In the first the coeloimc space 
is continuous, until the growth of the embryomc organs subdivides it into peri- 
cardial cavity, pleural space, and peritoneal cavity The pericardial cavity lies 
ventrally, is immediately in front of the septum transveisura, and commumcates 
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dorsa% and in front (cramally) with the enlarging pleural space The pleural space 
joins over the dorsal margin of the septum transversum with the peritoneal cavity 
The channel of commumcation is called the pleuro-peritoneal canal {Ftg 309) 
and the walls of the canal are the pleuro-peritoneal membranes The septum 
transversum {Ftg 310) is restricted to the ventral half of the embryo The interval 


left between its dorsal margin and 
the back of the embryo is occupied 
by the canals just mentioned, by 
the developing oesophagus, and by 
stomach suspended m the median 
plane by the mesentery, and for a 
time by the growing lungs 

It is clear that if the pleuro- 
peritoneal canals should remain 
open through deficiency in the numm 
growth energy of the parts whose 
proliferation normally closes them, 
then the pleural and peritoneal 



cavities will not be separated com- fig 309 —showing pleuro-pen'oneal canal 

pletely from one another, and the 

positive intra-abdominal pressure sooner or later will carry some or other of the 
abdominal organs into the thorax Tins is one of the commonest types of herma 
in infants, but if it occurs at this stage no sac is present, for the pleuro-peritoneal 
canal has not been closed In the great majority of infants who die as the result 
of a diaphragmatic herma in the first few hours or days following birth, and in 

whom no sac is present, the herma 



has probably occurred at this stage 
This fact has given rise to the state- 
ment by Keith, Hume, and others 
that in hernia in the pleuro-peri- 
toneal region no sac is present and 
the infants rarely hve In my 
patients with herma in this situation 
the patients were obviously ahve 
and a sac was present , the explana- 
tion of the discrepancy is probably 
that the hermte in my patients had 
occurred in the next — but very 
shghtly later— stage of development 
The second stage in the develop- 


ment of the diaphragm occurs during 
the second month of intra-uterine life and may be called the ‘ membranous stage ’ 
During this period the pleuro-peritoneal canal is closed by the ingrowth of its own 
waUs, prohferation from the mesentery of the gut, and the Wolffian ridge Its 
posmon m the adult is indicated by the costo-vertebral triangle {see Fig 310) 
uring this stage a true herma of the diaphragm may occur, for the pleura and 
peritoneum are complete and have closed their respective cavities , and if any 
a ominal viscera are forced into the thorax at this time, a membranous sheet. 



SURGERY 


478 THE BRITISH JOURNAL OF 


which IS the developing diaphragm itself, will be found interposed between their 
peritoneal covering and the pleura i^ciween rneir 

The third stage in the development of the diaphragm occupies the third month 
During this period the phrenic nerve preceded by the premuscle mass derived from 
the cervical myotomes spreads through the membranous diaphragm The site from 
which the rnusde spreads is indicated by the place where the nerve enters the 
diaphragm {Fig 31 1), and it grows gradually through the membranous structures, 
reaching the douai margins last of all (The significance of this is seen later in the 
description of hernia diaphragmatica transversa ) In this way the whole mem- 
branous area becomes muscularized Subsequently a change m the distribution 
of the muscle occurs and the central 

tendon of the diaphragm is developed '''' "■ 



Fig 311 — Showing where musculanzation com- 
mences, and the directions of spread 


Fig 312— The muscular diaphragm and the 
phrenic nerve consist essentially of two parts— 
ventro lateral and dorso lateral 


The growing muscle surrounds the cardia, forming the hiatus {Fig 312) The 
growth of the muscle may fail, leading to a deficiency in the muscular attachments 
of the diaphragm, although peritoneum and pleura separate the cavities 

In my series this growth deficiency had occurred bilaterally in the dorsal 
attachments in two cases and almost certainly in a third — the third I am not yet 

able to confirm — and probably it had 
occurred in three others unilaterally This 
condition really amounts to an absence of 
the crura together with the crural attach- 
ments, and the result is to leave a gap 
which perrmts the stomach with its peri- 
toneal investments to slide up into the 
posterior mediastinum in the case of the 
bilateral defect, and into the left pleural 
cavity in the case of the unilateral defect , 
but as the oesophagus is of normal length 
It slides down into the abdominal cavity 
just as easily — this type has been called 
‘ hernia diaphragmatica transversa ’ {see 
Figs SSS-SSS) Its significance will be 
seen later I strongly suspect that the 
same type of defect occurrmg umlaterally 
(1 e , lack of development of the left crus) is the cause of the left costo-vertebral 
the so-called pleuro-peritoneal — type when this is found m adults {Fig 3 ^ 3 ) 



Fig 313 —Defect m diaphragm arising from 
non-development oi left crus, seen from below 
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CLINICAL EXAMPLES OF THE VARIOUS TYPES OF 
DIAPHRAGMATIC HERNIA 

I HERNIA THROUGH THE RETROSTERNAL ATTACHMENT OF 

THE DIAPHRAGM (PARASTERNAL, FORAMEN OF MORGAGNI) 

Fig 314 IS a drawing of the diaphragnt from below showing the site of the 
defect which was the primary cause of the herma The aperture was 4 in wide 
and lay immediately behind the xiphoid appendix of the sternum The patient 
was a man aged 29 He had suffered from indigestion and epigastric discomfort 
for five years The symptoms occurred m attacks lasting from four to six weeks 



Fig 314 — Showing site of retrosternal defect in diaphragm 

He was always conscious of a “ blown-out ” feehng He was reheved by passing 
flatus He had become afraid to eat Through pain and voluntary starvation he 
had lost I stone in weight and had been compelled to give up work A barium 
meal or an enema {^Ftg 315) shows the termination of the ileum, the caecum with 
the appendix, and what should be the ascending colon together with the transverse 
colon, m the thorax The loop obviously enters and leaves by a narrow orifice 
A second film {Fjg 316) shows that no splemc flexure is present, the colon 
on leaving the thorax descends directly to the left ihac fossa A third skiagram 
has been taken laterally {Fig 317) The colon had been filled with a barium 
emulsion, the patient placed in position, and the exposure made during the swallow- 
ing of barium emulsion This outhnes the oesophagus entering the abdomen in 
the normal position posterior to the pericardium, while the hermated viscera enter 
the thorax anteriorly immediately behind the lower end of the sternum This 
patient’s disabihty was due to nipping the segment of the ahmentary canal and 
hampering its physiological activity 

The Sac. — In this case a sac was present Fig 3x8 shows the breadth of this 
and the extent to which the thorax was occupied The sac and its contents occupied 
the anterior mediastinum, resting against the pericardium on the left and displacing 
the right pleura and lung backwards and to the right The neck of the sac and 
Its contents had spread the costosternal fibres of the diaphragm widely After 
reduction the margins of the orifice were brought together easily by the sutures 
m the posterior half, but in the anterior half the gap was too wide and could only 
be closed by the aid of fascial graft sutures 

We cannot but be curious as to the period in the foetal hfe of this indi- 
vidual when he became foredoomed to the herma We have three pieces of 
evidence — 
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1 There was a defect m the diaphragm — this might have been developmental, 
but It might have been acquired through secondary atrophy, so that it does not 
help in determining whether the origin was pre- or post-natal 

2 A peritoneal sac was present , therefore the peritoneum had shut off the 
abdominal from the thoracic cavity before its occurrence 



Fir 315 —Site of nect of sac Termination 
of ileum, ctecum, and portion of colon in the 
thorax 



Fig 316 —Showing absence of splenic flexure 




318 — ) Terminal coil 
K and colon , 3 Neck of 
he defect 


of ileum , 2 
hernial sac at 
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3 The hernia had occurred before the rotation of the large gut was completed, 
for no splemc or hepatic flexure had developed, and the CKCum had never occupied 
Its position m the right ihac fossa 

The developmental story would be incomplete if I omitted to mention one 
post-operative sequence As the sac and its contents were retrosternal, access was 
obtamed by sphtting the lower half of the sternum {Fig 3 ^ 9 ) separating the 
two costosternal leaves after the abdomen had been opened by a comparatively 
short, high epigastric incision At the end of an extensive operation it seemed 
expedient to fix the csecum to the abdominal wall just below the hver, rather than 



Fj<? 319 — Line along which the 
sternum was sectioned 



Fig 320 — Skiagram showng that the cscum has 
returned to its normal position 


prolong the abdoimnal incision in order to attempt to place the caecum in a more 
normal situation Ftg 320 from a skiagram taken four weeks after the operation 
shows that by that time the caecum had imgrated to the right iliac fossa During 
the twenty-nine years it had sojourned in the thorax it had never lost its develop- 
mental urge to occupy its normal position 

ir HERNIA THROUGH THE LEFT DOME OF THE DIAPHRAGM 

This herma is actually through the substance of the diaphragm, and therefore 
to be distinguished from those through the left costo-vertebral angle, which— at 
any rate m two of my three cases — were really situated behutd the diaphragm 

Fig 321 IS a drawing showing the position of the defect This is independent 
of any of the natural opemngs I have two patients of this type One was a woman 
of 52, whose serious symptoms were of only two or three months’ duration These 
rapidly increased in seventy, and during this time she never became comfortable 
She was afraid to take food The pam was situated behind the sternum, m the 
epigastrium, and through the left thorax Her face expressed anguish and this 
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distressed look never lifted The second patient F,^ 520 is a chilH nf fi 
yean, who has periodic attacks of pain separated by weeks or momte H V f ' 

tL^p^etntf tfe th'ld™' T' »P««ed upon' 

pass 4 ey hernate ">’'■> of P™ 

Skiagrams of the condition in the first patient show (Fts 522') I'l'i tUp 

mTh^fhdf ”>* Son of the stL^h 

Sam™mfdS“w'”A°” T OPPO»™« of a filled 

mpagne glass , (3) A very large middle portion of stomach m the left thorax 



Fig 321 — Druung from below to show congenital defect in left half of diaphragm 


distended with air, displacing the mediastinum with the pericardium and heart 
to the right Fig 323 shows the pylorus re-entering the abdomen It can be seen 
that the left lung is compressed into the apex of the thorax 

Ftg 323 with Its explanatory sketch (Fig 324) shows beautifully the cardia 
entering and the pyloric portion of the stomach returning through the hernial 
orifice This hernia was so extensive that it might have been mistaken for the 
condition known as eventration, or paralysis of the left phrenic nerve with elevation 
of the left leaf of the diaphragm , but when the sbagrams are scrutinized it is seen 
that the herniated structures are narrowed at the point of entry and exit, and that 
although the incarcerated portion of the stomach is so large, both the caidia and 
the pylorus are fixed in the abdomen This would not occur with eventration 
The points of entry and exit are away from the costo-vertebral angle and imply 
the position of the orifice 

The skiagrams cannot show, but operation revealed, that (i) No peritoneal 
sac was present , (2) Dense adhesions bound the stomach to the margins of the 
orifice, (3) Firmly organized adhesions bound the stomach to the compressed 
lung , (4) The stomach was rotated on its axis and the spleen was above the 
diaphragm , (5) The entire circumference of the orifice consisted of thick muscle 

The absence of a peritoneal sac implies that the defect had occurred before 
the membranous subdivision of the coelomic space into pleural and peritoneal 
cavities , but the defective diaphragm had subsequently become completely 
muscularized up to the margins of the defect The actual hernia must have occurred 
in the first stage of the development of the diaphragm The condition present 
in this patient makes this an appropriate place to discuss the question of surgical 

access 
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Approach —Some surgeons favour the abdominal approach, others 
the thoracic In this patient the adhesions of the stomach to the base of the luna 
which was compressed into the apex of the pleural cavity, would have prevented 
withdrawal of the stomach through the orifice from the abdomen , nor could the 
spleen, which was adherent m the thorax, have been reduced On the other hand, 
dense adhesions fixed the stomach in the neighbourhood of both cardia and pylorus 
to the margins of the orifice, and these would have prevented replacement of the 
stomach if a thoracic approach alone had been used It was therefore necessary 
to open both the thorax and the abdomen The great dilatation of the stomach 
would have prevented its replacement without deflation After insertion of a 
pursestrmg suture, the stomach was emptied of its gas by a suction apparatus 
attached to a trocar and cannula After the replacement of the stomach below 

the diaphragm, and repair of the hermal 
I — 'SI orifice, I felt sure that the pauent could not 

^ for some time be happy with a stomach of 

this sue in the abdomen In patients where 
the stomach has been housed in the thorax 
for a long time the abdomen has adjusted 
Itself to Its absence I had learned from 
patients upon whom I had operated previously 
that when the abdomen is suddenly asked to 
make room for an unaccustomed stomach — 
and a greatly distended one — much discom- 
fort is induced, and this was the biggest 
stomach I had seen After closing the thorax 
I therefore performed a gastrostomy, not for 
the purpose of feeding the paUent but to 
give temporary exit to its gaseous contents 
This mancEUvre was jusufied, the patient 
being free from this discomfort after opera- 
tion Skiagrams following operation show 
the left lung completely expanded, and the 
stomach situated below the diaphragm 
The second patient witn a nernia in this site is the child of 5 years Fiq 325 
shows the condition with part of the colon in the thorax The attacks of pain 
only occur at intervals of some months They are undoubtedly due to temporary 
obstruction of the colon The child has not been operated upon He is living 
in danger of an acute obstruction 

III HERNIA THROUGH THE COSTO-VERTEBRAL ANGLE (LEFT) 

The third anatomical site is through the costo-vertebral angle of the left side 
(Fig 326) For reasons to be given later I consider this a more accurate designation 
than ‘ pleuro-peritoneal hiatus ’ or ‘ foramen of Bochdalek ’, at least in adu t pauen s 

with a peritoneal sac present , , - 

Screen exarmnanons of two of the three patients of this type showed an cesopha^ 
of normal length, and m the third this was proved to be so at operation Other 

findings are — 



rro 325 — Hernia of transverse colon 


DIAPHRAGMATIC HERNIA 


485 

1 A portion of the stomach and transverse colon may occupy the left thorax 

(Ftg 327) , ^ 

2 The whole stomach, including both orifices, may be m the thorax 



Fig 326 — Drawing showing defect in the left diaphragm, due probably to non-development of the 
left CTis It was closed by peritoneum, which constituted the hernial sac 

The Stomach becomes rotated so that the greater curvature is directed cranially 
{Ftg 328) 

3 The stomach may be angulated over the edge of the diaphragm {see Fig 
330) Again, although a large sac is present, it may sometimes be empty, the 



Fig 327 Stomach (1) and portion of colon (2) in the Fig 32S — ^The whole stomach is in the thorax, 

thorax the greater curvature uppermost 1 P> lone portion 

of stomach , 2 Breast shadow 


Stomach being m the abdomen This was proved — imfortunately — two of my 
three cases of this type , m one when the X-ray exaimnation was being made , m 
the other at the first operation 
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K, ^ ,^'^Sed The symptoms were attacks of severe abdominal pain, often 

ut not always brought on by taking food, so much so that one of the patients 
said, I look at food, I want it badly, and I do not take it ” Although these 
attacks were severe, the "bursting” sensation and feelings of oppression were 
almost worse than the pain In one there was severe pain m the left shoulder, 
axilla, and arm , in another severe htematemesis had occurred , m all the attacks 
were becoming more frequent 

Portions of the cLnical history of two of the three patients belonging to this 
type show that — as m an inguinal hernia — the contents may not always occupy the 
sac When there are no adhesions and when the orifice is large, as it apparently 
always is in this type, gravity may tend to keep the sac empty When symptoms 
are present and another diagnosis has not established their cause, grave disservice 
may be done to a patient unless the radiological examination includes inspection 
m a modified Trendelenburg position One of these patients had been examined 
radiologvcally and sent with a diagnosis of gall-stones, and with the statement that 
X-ray examinauon had excluded any abnormality of the alimentary canal On 
opemng the abdomen, neither stomach, great omentum, nor transverse colon was 
to be seen They occupied the thorax, and the aperture of entry was readily found 
The barium-filled stomach was certainly in the abdomen and not in the thorax 
when the X-ray examinauon was made with the pauent in the upright position 
At operation the condiuon was obvious and was dealt with , but in the second case 
It was not obvious and was not dealt with — at least not until later and by subrmtting 
the patient to another operation 

The Sac — In each of the three cases of this type a sac was present — and a 
very large one, consisting of peritoneum and pleura separated by a little areolar 
tissue The pleural envelopment of the peritoneal sac was complete and well- 
fitUng, so that I believe it had been present from an early period of development 

Malgins — Antero-Iatcrally there is firm diaphragmatic tissue, but postero- 
medially when the sac is opened and the margins are examined from the thoracic 
side there is only pleura and areolar tissue covering the oesophagus, the aorta, and 
the neighbouring area of vertebra, rib, and intercostal space 

The embryology of the condition in these three pauents raises an interesting 
problem It is repeatedly stated that m hernia occurring through the pleuro- 
peritoneal hiatus no sac is present, that therefore it is a false hernia, and that the 
patients almost never survive Hume stated in his 1922 Hunterian Lecture that 
while hernia through the pleuro-peritoneal hiatus is the commonest type if fetal 
cases are included — ^it is rarely met with in adult hfe , and that Sir Arthur Kieth 
had only been able to collect 21 cases m the medical museums of London, and of 
these only 2 survived birth by more than a few weeks In each of my three cases 
a sac was present and the patients had reached middle-age It occurs to me that 
a review of the embryology may explain this discrepancy In the early phase of 
foetal development the pleuro-pentoneal canal is not closed Amy slight lack 
of co-ordination in development before the closure could lead to displacement of 
abdominal organs along the open canal-there 
the condition tending to terminate life very soon after birth 

post mortem in the great majority of infants dying ^ ' Tj-c 

led to the widely held behef vfech has been expressed by so many writers The 
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three cases now being described would indicate that in the second period of 
diaphragmatic development— let us say during the second month— the pleuro- 
peritoneal canal is in process of being closed by membrane, but is not yet muscular- 
ized This always remains a comparatively weak area Protrusion of abdominal 
organs beginning at this stage would carry with it a peritoneal sac and push before 
It a pleural covering as well This may take place slowly and may not become 
extreme until later life, thus enabhng the individual to live, although the disability 
continues to increase , and it explains the presence of the sac and the age at which 
the condition has been found m my cases 

Etiology — In discussing the etiology of these three cases I want to put 
forward another explanation which I beheve is the right one, but which I cannot 
yet prove In the section of this paper deahng with embryology. Figs 311, 312 
showed the central area where muscularization began and its hne of spread from 
the centre to the periphery The crura are therefore a final development, not an 
origin of the muscle Operation in each of these three cases gave increasing 
famiharity with the region, and I now suspect that each herma has resulted from a 
congemtal absence of the left crus and the muscular fibres continuous with it 
Certainly in the last two no muscle could be found where the left crus should have 
been, and no anatomical hiatus existed, a large defect in the diaphragm being 
present occupied by the sac Both oesophagus and aorta passed from the thorax to 
the abdomen behind the sac through the defect Both these structures weie 
completely visible in their lower thoracic course, and, through the defect in the 
diaphragm, the junction of the oesophagus with the stomach was under vision 
This theory is strongly supported by consideration of the case illustrated by Figs 
333-335 (hernia diaphragmatica transversa), where both crura were undoubtedly 
absent, the diaphragm having no posterior attachment in the region of the vertebral 
column This absence of a postero-medial or posterior margin to the hermal 
orifice is of importance to the surgeon and to the patient, for there is no firm 
posterior attachment for the sutures , for this reason, and also because the phrenic 
nerve has been temporarily paralysed, the repaired diaphragm — and the fundus of 
the stomach — remains at a level higher than normal {Fig 329) 

Nevertheless symptomauc cure is obtained, the patients being completely 
comfortable , and a skiagram taken subsequent to operation shows that the stomach, 
which had been entirely thoracic and rotated on itself, is now situated in the abdomen 
with Its axis and its function normal 

In the second case of this type the patient had been sent for operation for 
gall-stones The history appeared to be characteristic and gall-stones were present 
The operation note states that the stomach was abnormally shaped , two pyloric 
constrictions appeared to be present, one at the usual site and another three or four 
inches proximal to it, the intervemng portion being a cyhndrical tube of about 
duodenal calibre, but with its walls more hke stomach than duodenum {Fig 330) 

Unfortunately, having found the gall-stones, it did not occur to me to examine 
the diaphragm The explanation came later The patient was not cured of the 
attacks of pain by the cholecystectomy, and a radiological examination subsequent! j’’ 
carried out by Dr Lindsay Locke for Dr Gordon Lane revealed the diaphragmatic 
hernia In this patient the defect in the diaphragm was v^ery large The stomach 
reached the clavicle {Fig ^31), but as it was completely m the abdomen at the time 
of the first operation it obvnously could slide out of the thorax The explanation 
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Fio 329 — The same"' patient as Fi^s 327, 
328. after operation 1 Fundus of stomach, 
2 Pro pyloric segment , 3 Duodenal cap 


Fig 330 — Showing 1 Air cap in herniated 
stomach, which is seen angulated over the mar- 
gin of the defect in the diaphragm , 2 Dome 
of tight diaphragm , 3 Abdominal portion of 
stomach which was permanently narrowed as 
described in the text 



Pjq 331 —The fundus of the stomach (1) ts seen almost reaching 
articulation 2, Ooion 


hesterno clavicular 
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of the distal narrowed portion of the stomach is possibly that the proximal portion 
did not empty easily and became dilated as seen in Fig 330^ while the distal portion 
only filled by overflow and remained tomcally contracted This exit by overflow 
is seen in the duodenum of the patient illustrated in Fig 338, where the pylorus 
was fixed by dense adhesions several inches above the diaphragm 


IV HERNIA IN THE REGION OF THE (ESOPHAGUS 

As stated in the classification, I have examples of herma in this situation due 
to three entirely different anatomical defects Ftg 332 will show at a glance the 
differences before the more complete description of each is given 



Fig 332 — ^ Congenital absence of both crura and adjoining portion of the diaphragm The 
stomach slides up into the posterior mediastmum B Para-oesophageal herma C The oesophagus 
terminates in the thorav and the cardiac portion of the stomach occupies the thora\ 


(EsopHAGrAL Region (a) Hernia Transversa Diaphragmatica 

This is due to non-development of the diaphragmatic crura , it is not a para- 
ossophageal hernia occurring through the hiatus The anatomical hiatus, which 
should be formed by the fibres continuous with the crura, does not exist There 



F:o 333 


^Transtcrsc diaphragmatic hernia in which the stomach slides up and, unless held don 
occupies a positioi in the posterior mcdiasiinum as shown zn Ftg 334 


n. 


is no posterior attachment of the diaphragm in the region of the aorta the 
oesophagus, and the vertebral column There is a gap in the diaphragm 4 to% in 
in lateral measuiement and 2 to 3 in in antero-postenor measurement This 
detect is shown m Fig 333 This drawung shows the left lobe of the hver 
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retracted and the stomach withdrawn from the sac which occupied the posterior 
mediastinum, and represents what was seen at operation If the hand let go the 
stomach, the latter at once slipped up through the defect The concavity of this 

_ reniform defect is formed by the 

" ~1 



<• 




Fig 334 — The stomach occupies the sac in the posterior 
mcdiasimum 


body of the twelfth dorsal ver- 
tebra The hernial sac protrudes 
through this into the posterior 
mediastinum, and the defect is 
bilaterally symmetrical (Ftg 334) 
The oesophagus is of normal 
length, as shown in Fig 335, 
and at operation its )unction 
with the stomach was clearly 
defined when the latter organ 
was — quite easily — drawn down 
into the abdominal cavitv 

Consideration of these two 
skiagrams suggested the type of 
hernia This patient was 54 
years of age and she had been 
under observation for many years 
A short oesophagus had been dia- 
gnosed from X-ray examination elsewhere Our examination (Fig 335) disproved 
this She had suffered from symptoms for many years and their seventy was 
increasing Dyspnoea was distressing, and a feeling of tightness and pain was 
always present across the lower sternal 
region Turning in bed caused such dis- 
tress that she had adopted the plan of 
sitting up, turning in the desired direction, 
and then lying down again The sym- 
ptoms and the examinations showed that 
the hernia was increasing in size This 
IS to be expected, as with every inspiration 
suction IS exerted and, as well, hydro- 
static pressure is directed on to the cont- 
ents of the hernial sac with the constantly 
recurring expulsive efforts of the body 
At operation, by dividing the left 
coronary ligament of the liver and retract- 
ing the left lobe, the region was completely 
under vision and could be readily exam- 
ined The stomach was easily withdrawn 
from Its sac m the thorax , the reniform 
orifice of the sac was clearly defined , 

the aorta and the oesophagus were visible and palpable behind the peritoneum 

This type would seem to be due to me absence of development of both crura 
and the adjoining part of the diaphragm, leaving a gap beuveen a well-defined and 



^ CCsophagus of normal length The 

stomach is in the posterior mediastinum 


Fig 335 
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perfectly free posterior margin of the diaphragm which bounds the sac anteriorly 
and the vertebral column and ad)oining part of the paravertebral grooves which 
bound It posteriorly Through this gap the peritoneal sac ascends into the posterior 
mediastinum The defect is therefore behind the incomplete diaphragm In 
closing the gap by sutures a firm gup can be obtained anteriorly, but, as in the 
last type, there is no stiong structure posteriorly into which the sutures may be 
inserted In spite of this, closure of the gap has given complete relief to the 
very distressing symptoms 

In this patient gall-stones were present The operation had been an exten- 
sive one, and I considered it expedient to leave them to be dealt with at a later 
date, if necessary 

In another patient, whose symptoms pointed to gall-stones, the X-ray 
examinauon {Fig 336) revealed a iaphragmatic herma as well as a pathological 



Fig 336 — The upper loculus is m the thorax 

gall-bladder Operation for the gall-stones gave the opportumty of examining the 
hernial orifice, and it proved to be similar to the one just described As in this 
case the symptoms were due to the gall-stones alone, they were dealt with and 
the hernia left The patient’s husband is a medical practitioner and she can be 
kept under observation 

I have seen a third patient whose herma I beheve to be of this type, absence 
of the crura leaving a gap betiveen the posterior margin of the diaphragm and the 
verte ral column, which allows the stomach to shde up into the thorax carrying 
t e ower end of the oesophagus up with it {see Fig 349) This patient suffers 
rom attac. s of intense oppression and dyspnoea which last for a varying number 
0 o^rs These attacks are separated by several months of freedom The 

con i^on in this patient has not been confirmed by further X-rav examination 
nor by operation 
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(Esophageal Region (b) Para-cesophageal Hernia 

The second type of hernia in the oesophageal region is the para-oesophageal 
The oesophagus is of normal length The hiatus is present, but it becomes dilated 
A hermal sac exists, or is acquired, passing up through the hiatus, lying beside the 

oesophagus Ftg 337 illustrates the condition 
This type has been well described, but each 
of my two cases has some special features 
In the first the symptoms became urgent at 
the age of 77 and were so severe that the 
patient retched and vomited constantiy and 
could not retain' even arrowroot Operation 
was therefore a matter of urgency and was 
earned out July 2, 1928 The herma was 
approached by the abdominal route This 
lady IS now 82 years of age and, six years 
after operation, en)oys hfe— and her cigarettes 
— very thoroughly 

The second patient, aged 50, had never 
been happy for over twenty years She 
suffered from attacks of pain “ hke acute 
indigestion ”, often with sickness Diet 
restrictions had to be made more rigid in 
recent years , she could never go out to dinner Vomiting formerly gave rehef, 
but latterly discomfort was never absent The appendix had been removed 
Subsequently gall-stones were found present and were removed X-ray examina- 
tion from time to time showed an in- 

creasing amount of the stomach in the 

thorax The pylorus was evidently fixed ' 

well above the level of the diaphragm 

and Its outlet so hampered that stomach ^ > 

contents only left it m a trickle {Ftg / 

338), the stomach itself becoming in- 
creasingly distended 

Operation — The abdomen was 
opened through a left subcostal incision 
Adhesions, fixing the small portion or 
the stomach still remaimng m the 
abdomen, were so dense that it was 
impossible to withdraw the organ from 
the thorax A thoracic approach was 
therefore made The sac was adherent 
to the pericardium and to the base ot 
the lung After freeing the sac sufli- 
ciently to open it safely, the stomach 
wL found folded on itself, the greater 


■P 


\ 



mosff pyloms te^abovrdmpSgm . banum 'eavmg 
pylorus in a tncUe 

The 


1 folded on itself, tbe greater neck of the sac The 


curvature 
adhesions were especially 
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above the diaphragm All these features are seen in the skiagrams {Fig 338) 
Separation of the adhesions ivas continued from the abdominal side, but it was 
still very difficult to free the pylorus, which remained firmly anchored above the 
diaphragm, and until this was accomphshed it could not even be seen how the 
stomach should he When the adhesions were completely divided the pylorus at 
once fell into its natural position and— except for its dilatation— the stomach 
appeared normal The operation had been long and difficult, and it was essential 
to close the sac and the diaphragm from above in the speediest manner The 
skiagrams showed, and the operation findings confirmed, that this stomach could 
not pass on its contents except in a small trickle It could only be dealt with by 
a double approach 



(Esophageal Region (c) The Short (Esophagus Type of Hernia 

The third type of diaphragmatic herma occurring in the oesophageal region is 
that associated with a congemtally short oesophagus, the cardia and portion of the 
stomach being situated within the thorax Some have dismissed this as being a 
simple extension of the gastric mucosa through the cardia into the lower end of the 
oesophagus, and of no consequence Gastnc mucosa may extend through the 
cardia, but that is not the condition present in 14 
patients whom I have seen in the last few years, 
and described by Bailey,® Akerlund, Woodburn 
Morison, Hurst, Monkhouse, Montgomery, and 
others It is astomshing how frequent this con- 
dition IS It is defimtely the cause of symptoms, 
not infrequently distressing and sometimes fatal 
The embryology has been described by Keith 
The stomach ongmally is almost cervical Nor- 
mally the oesophagus elongates and the stomach 
migrates tailwards until it reaches its position below 
the diaphragm In the cases under discussion the 
oesophagus failed to elongate adequately, and the 
stomach is partially arrested m the postenor med- 
iastinum {Fig 339) This arrested portion of the 
stomach is surrounded — except at the actual cardia 
— by a peritoneal sac, so that a true herma results 
If the condition remained at this stage, possi- 
bly httle harm would result, and indeed it must 
exist in a number of people who never suspect it , but as it has only been dis- 
covered in the patients of myself and others because a reason for some disabihty 
was being looked for, we must beheve that sooner or later it begins to give trouble, 
and there is ample evidence that the trouble is progressive 

Anatomy. — ^That it should be progressive is obvious when we consider the 
anatomy The diaphragm should enclose the narrow cardia within its hiatus, but 
It encloses instead the circumference of the fundus of the stomach by means of 
a large opemng The stomach is therefore hour-glass-shaped, the cardiac loculus 
being within the thorax and the pylonc loculus withm the abdomen By radio- 
scopy barium emulsion is seen to flow readily from one sac into the other 




ss 


Fig 339- 


-Congenital short (esophagus 
early stage 
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(^tg 340 ) Two forces act on this continuously Every expulsive effort of the 
body IS exercising hydrostatic pressure on the stomach and its contents, pushing it 
up, and during every inspiration it is being drawn into the thorax by suction 



Fig — < Cardia , 2 ProKimal iocutus of stomach in the thora\ , 3, Level of diaphragm 
4 Distal loculus of stomach m the abdomen A larger thoracic li cuius is shown in Fig 342 





Fig 341 — 1 CEsopliagus , 2 Cardia , 3 Thoracic 
loculus, 4 Dome of left diaphragm 


Fig 342 — A large thoracic loculus and rotation 
beginning 




The diaphragmatic opening becomes more dilated, and progressively more of the 
stomach comes to occupy the thorax As this happens, the stomach tends to 
rotate on its own axis, probably because the greater curvature is longer and more 
free than the lesser curvature, and-through fixation by adhesions-it may also 
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become twisted on its long axis Skiagrams of three patients (Ftgs 341 - 343 ) show 
the successive stages of this passage into the thorax and rotation 

Ftg 341 shows an early stage with the thoracic segment small and the axis 
of the oesophagus and the stomach normal Ftg 342 shows a later stage— the 
thoracic segment of the stomach is increased at the expense of the abdominal 
segment and rotation is beginmng Ftg 343 shows a very late stage The drawing 
{Fig 344) explains the film, which was given to me by Dr A F Hurst The 



Fig 343 — Practically the whole of the stomach js m Fig 344 — Draw mg from film to e\platnFtf 343 
the thora\, and rotation is almost complete 


patient was very ill and the skiagram was taken under difficulties, but it shows 
the short oesophagus and the stomach in the thorax with its greater curvature 
uppermost Some bowel has been drawn or forced up into the thorax The 
stomach is twisted or obstructed in its middle third, resulting in two locuh Empty- 
ing the proximal loculus by an msophageal tube gave relief It was impossible to 
empty the distal loculus 

It would not add to the value of this article to include skiagrams of the other 
patients , but I have films of all of them, and some are used to illustrate pathological 
changes incidental to the condition 

Pathology — ^Apart from increasing hermation, pathological changes may, 
and do, occur (i) At the cardia , (2) In the oesophagus , (3) In the stomach 

As the cardia is situated well above the diaphragm in the thorax it is very 
accessible for X-ray examination The first patient seen with this condition came 
in 1930 bringing a staagram {Fig 345) From this a diagnosis of carcinoma of the 
oesophagus had been made I knew he had suffered from dysphagia for five years 
previous to this, and therefore felt sceptical about the diagnosis X-ray and 
cesophagoscopic examinations had been made over this period without result I 
then had the exaimnation carried out in the Trendelenburg position, when the 
condition was obvious {see Fig 340) This patient has been watched for four more 
}eais mne in all Dysphagia has been at times extreme with choking and return 
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of food Is the dysphagia due to spasm (cardiospasm or achalasia), or is it due to 
organic stricture ’ 

Dilatation —That cardiospasm or achalasia occurs at the cardia (situated in 
the thorax) with dilatation of the oesophagus is shown by Fig 347 



Fio 315 — I Dilated oesophagus , 2 Cardia, 
3 Thoracic stomach (1930 ) 


Fig 346 — The same patient as F>g 345 in 
1933 Each dome of the diaphragm is well seen 
with portion of the stomach above 



Fig 


347— Dilated oesophagus 


Cardia in the thorax Portion of stomach in the thorax 
domes of the diaphragm are seen 


Both 
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— The chmcal, radiological, and pathological evidence indicates 
that the stiicture may be orgamc Chmcal, because a small mercury bougie would 
pass in the beginmng and a larger one would not — ^now I cannot pass a mercury 
bougie at all , nor can I in several other patients The X-ray evidence is seen in 
Ftg 3483 a shagram which shows the dilatation above — ^not to an extent sometimes 
seen m cardiospasm certainly — and in addiuon we see an irregularity in the 
cEsophagus immediately above the constriction which cesophagoscopic exam- 
ination shows to be due to ulcerauon Pathological evidence has been obtained 
from actual inspection and palpation at operation This confirmed that orgamc 
constricuon was present One patient had been adrmtted as a case of oesophageal 
obstruction She improved and was discharged She was later re-admitted in 



Fig 348 — ShosMng dilated oesophagus, a 
narrow stricture at the cardia with an ulcer abo^e 
the narrow mg, the cardiac portion of the stomach 
in the thora\ 


A 




Fig 349 — The oesophagus is seen entering 
a large thoracic loculus of stomach The dia- 
phragm IS clearly seen, as is the pj lone ponion 
of the stomach and the duodenum 


a condmon of acute obstruction, thought to be too ill for X-ray exanunation, and 
a gastrostomy was performed While this was being carried out by a colleague 
the stomach and diaphragm were exanuned, and the herma with its peritoneal sac 
was discovered X-ray examination revealed the true diagnosis I had hoped to 
bring the stomach up to the oesophagus above the stricture, after paralysing the 
left phremc nerve This was impossible, but through a thoracic approach I dissected 
the stenosed area cleanly and found it to be about 3 cm long, fusiform, and very 
firm 

One patient with short (Esophagus has never, up to the age of 27, been able 
to swallow anything firmer than mince Attempts to pass a mercury bougie have 
failed He has to give his whole attention to his meal, and takes a long time over 
it He can never go out to meals, and he is undersized I have recendy seen a 
child of 12 who has never been able to swallow properly In this child the results 
of malnutntion are obvious 

Dysphagia is not due solely to spasm or stenosis Remembering the anatomy 
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and the pathological physiology it will be understood that the thoracic loculus of 
the stomach will be sometimes distended If the stomach is angulated across the 
diaphragmatic opening, or even partially rotated, the distension of the thoracic sac 
twll be increased, maybe very gready, and it may press on or kink the lower end 
of the oesophagus, causing dysphagia, or on the pericardium, causing oppression 
and dyspnma I regard this as the reason why the dysphagia is sometimes so 
strangely inconstant It may appear to be complete m recurrent attacks, and later 
the patient may swallow mince and soft foods readily I have also known the 
attacks of dyspnoea and of what the patient calls “ unendurable oppression ” occur 
only once or twice a year, the radiogram showing a large loculus of stomach in the 
thorax {Ftg 349) 

Ulceration This has been shown in the oesophagus immediately above the 
stricture {see Ftg 348) It is associated with constant pain around the left costal 
margin I have not had a case of gastric ulceration in this condition, but Hurst 
and his co-workers have pubhshed a detailed account of two in which the chmcal 
records — including severe hxmatemesis — the radiological evidence, and the post- 
mortem findings, were complete Two of the patients with short oesophagus and 
severe dysphagia have been under the care of Mr V E Negus also In one of 
these the oesophagus was filled with fluid, as may occur in achalasia In each of 
them endoscopy revealed the presence of some ulceration just above the narrowing, 
and in each it was possible to pass a dilating bag through the narrowing under vision 
and dilate it 


In conclusion, I have operated upon 8 patients with diaphragmatic hernia 
in whom the oesophagus was of normal length , 6 of these are cured , one 
had complete rehef of symptoms but died of a pulmonary embolus ten days later 
In the last one operated upon recently pneumoma occurred m the lower lobe of 
the opposite side — that is, the side not operated upon This did not resolve, and 
a htde over four weeks after the operanon the patient died A post-mortem 
examination was permitted The left lung — the side from which the nb had been 
excised — ^had expanded The diaphragm had healed and the hne of suture where 
the hernia had been closed could not easily be found The oesophagus entered the 
abdomen normally, and the stomach, which had been entirely in the thorax, 
occupied Its normal abdominal position The operation had achieved cure of the 
herma and restoration of the stomach to the abdormnal cavity Pneumoma has, 
naturally, to be regarded as a possible complication of the operation Panents 
with short oesophagus and partial thoracic stomach suffer in diverse ways, and treat- 
ment must in the mam be symptomatic Some only require occasional advice 
In some the passage of a mercury bougie is sufficient In some a dilating bag 


should be passed under vision , „ , .r 

Experimental work recently carried out by G C Kmght, late House Surgeon 
to the Surgical Professorial Umt, St Bartholomew’s Hospital, at the Buckston 
Browne Research Farm of the Royal CoUege of Surgeons, has given hope that 
excision of the sympathetic plexus surrounding the cceliac axis may relieve 
the cardiospasm (or achalasia) where this has not already resulted in organic 


''“"Tn'diaphragmatic herma the symptoms of the condition simulate th^e due 
to gall-stones, and it is interesting that in the ii patients with oesophagus 
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normal length and herniation of the stomach, gall-stones have been found 
present in 5 

It should not be assumed that operation can be carried out m cases such as 
these without risk, or that convalescence is always smooth The difficulties of the 
operation vary greatly with the situation of the defect, and with its accessibihty, 
and this will naturally affect the convalescence 

SUMMARY 

1 Cases of diaphragmatic herma are less rare than is generally recogmzed 

2 The type associated with short oesophagus is by no means uncommon 

3 The symptoms may be very distressing and are often grave 

4 The symptoms are such that they strongly suggest their origin 

5 X-ray examination can do much more than determine the presence of 
a herma , by careful posture of the patient and a planned techmque the type and 
site can be determined 

6 In cases with an oesophagus of normal length an operation can be per- 
formed that frees the patient from danger and completely reheves the symptoms 
The operation is not without some risk This is not greater than one would 
expect, while without operation the symptoms are very distressing and the 
risk of a fatal termination is probably more frequent than when an operation 
IS performed 

7 In cases with short ossophagus and thoracic stomach a radical operation 
to cure the condition has not yet been earned out, but much can be done to 
amehorate the condition 

I am indebted to the following radiologists for the excellent skiagrams which 
illustrate this article Drs Lindsay Locke, Stone, Finzi, Simon, Bull, Coldwell, 
and Shanks 
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CONGENITAL HERNIA THROUGH RIGHT DOME 
OF DIAPHRAGM 

By frank forty 

RESraCOT SCIROICAL OFnCER THE GENERAI, HCSriTAL, BIRMINGHAM 

Although diaphragmatic hernia is not a particularly rare condition, several features 
m the case about to be described appear to justify recording it (i) The hernia, 
almost certainly congenital in origin, was the cause of acute intestinal obstruction 
in a man aged 70 years, who had never previously suffered from his defect (2) 
The hernia occurred in the right dome of the diaphragm This situation is stated 
to be the least common of the various sites at which hermation may occur It 
is also the type of hernia which is the most difficult to explain on embryological 
grounds (Hume^) 

D C , male, aged 70, was admitted to the General Hospital, Birmingham, 
under Mr J B Leather, on Nov 8, 1933 

History — The patient complained that his bowels, previously regular, had 
not been opened for the past six days During this period he had suffered from 
general abdoimnal pain, had vomited frequently, and had been hiccuping during 
the last few days He had previously been perfectly healthy and had never been 
troubled by indigestion or constipation Many years ago he had had a kick in the 
chest when he had fallen from a horse 

On Examination — The patient seemed to be in good general health The 
abdomen was markedly distended, especially centrally and m the epigastrium 
There was general tenderness Free fluid was detected 

Operation — Under general anmsthesia I opened the abdomen by a sub- 
umbilical right paramedian incision Blood-stained free fluid was present The 
whole of the small intestine was distended and congested The emeum was not 
present m the expected position in the right iliac fossa, and on searching for it 
towards the hepatic flexure, a circular opexung was felt in the right dome of the 
diaphragm Through the opening about the last 3 ft of small intestine had passed 
into the right pleural cavity, and the constriction due to the margins of the 
diaphragmatic opening was the cause of the intestinal obstruction The caecum 
was drawn up immediately below the diaphragm, and the appendix had accom- 
pamed the small intestine through the opening 

The hernia was reduced without difficulty, and the affected loop of intestine 
was found to be viable On withdrawing the intestine from the herma, the right 
lobe of the liver, which had been dislocated to the left, returned to its normal 
position, thus guarding the opening in the diaphragm The abdomen was c ose 
The patient died, apparently from paralytic ileus, a few hours after tne 

operation 

Post-mortem Examination — 

Thoiacic Viscera —ThesQ were normal 
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Abdomen —The small intestine was distended throughout, and the constnction 
groove from the strangulation was clearly seen The cscum was very mobile, and 
now occupied the right iliac fossa The other abdominal viscera were normal, 
except that a portion of the upper surface of the right lobe of the liver was hermated 
through the opening in the diaphragm, which it completely filled {Fig 350) 

Diaphragm —An almost circular opening, 2^ in in diameter, was present in 
the right dome {Fig 351) It was situated immediately to the right of the peri- 
cardium It was bounded posteriorly by the right leaf of the central tendon, and 
anteriorly and laterally the costal muscle fibres of the diaphragm ended in its 
margin Through the opening the pleural and peritoneal cavities commumcated 
freely No hcrmal sac was present The pleural and peritoneal serous membranes 
were continuous over the margin of the opening, which was perfectly smooth, and 
free from adhesions 


DISCUSSION 

Humc^ classifies diaphragmatic hernia: into (i) Congemtal, (2) Acqmred — 
(a) non-traumatic, (b) traumatic 

Our knowledge of congenital diaphragmatic hernia: may be briefly summarized 
by the statement that they most frequently occur at the site of the embryomc 
pleuroperitoneal canals, where there is a failure of fusion between the costal and 
vertebral (crural) sets of muscle fibres {Fig 352) Such a herma is more frequently 



fibres^ 4, Hernial orifice, 5 CE ophagus, 6 Inferior vena cava 


seen on the left side, perhaps because the diaphragm is not here supported by the 
hver to the same extent as it is on the right Occasionally, congemtal heriuffi 
occur through other openings, such as that for the (esophagus, and compk e 
nhsence of the left half of the diaphragm occurs in a number of cases Henna 
thfngta leaf of 4e central tendon, on the other hand, seems to be 

particularly rare 
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Keith^ described 34 specimens of diaphragmatic herms which he found m 
various London museums, and of these only 2 were through the right dome One 
had a sac, and the other, occurring in a child, had no sac, the pleural and peritoneal 
cavities commumcating freely through the opemng, which was occupied by a 
process of hver projecting into the right pleura This case appears to correspond 
exactly to the one recorded in this commumcation In his description of these 
two cases Keith states that there is httle doubt that they are congemtal in origin 
and that they were produced by an abnormal development of the hver within the 
septum transversum of the embryo 

Hume,’^ discussmg those herms which occur at the site of insertion of the 
muscle fibres of the diaphragm into the central tendon, suggests that these may 
arise from a sudden forceful contraction of the diaphragm resulting in a rupture 
of the muscle fibres from their insertion He accordingly infers that these herms 
through the dome of the diaphragm which are provided with a sac belong to his 
“ acquired non-traumatic ” group, but, in agreement with the opimon of Keith 
quoted above, he beheves that hermse occurring in this situation without the 
presence of a sac are congemtal in origin Hume reserves his “ acqmred trau- 
matic ” group for hermte resulting from direct penetrating wounds of the diaphragm, 
such as those caused by the ends of fractured ribs, and emphasizes that adhesions 
are almost always present at the margins of such an opemng 

CONCLUSION 

In the light of the available evidence concermng the formation of diaphrag- 
matic hermse, the case here recorded appears to be one of congemtal origin 
occurring through the right dome 

I am indebted to Mr J B Leather for permission to record this case, and to 
Professor Lockhart for his assistance and advice 
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INTESTINAL HERNIATION THROUGH A MESENTERIC 

HIATUS 

By E S J KING, 

SURGEON TO OUT-PATIE\TS, MELaOtRVi: HOSPITAL 


From time to time many peculiar forms of intestinal obstruction have been 
described Some of these are but anatomical or pathological vagaries Others, 
though very rare, show features of special interest, and one of these is here described’ 
Several 3'ears ago I saw the following case — 

Case I —A female, aged 56 years, complained of abdominal pain of a colicky type, 

umbilical m position, associated with vomit- 
ing and complete constipation, which had 
been present for three days For si\ hours 
the pam had been more severe She had 
had no previous illnesses of note On 
examination there was generalized distension, 
showing a ‘ladder pattern’ Her general 
condition was fairly good Enemata gave 
no result 

Laparotomy was performed and a her- 
niation of the second last loop of ileum 
through the mesentcrv of the last loop was 
found (Fig 353) The strangulated loop 
was markedly distended and the wall was 
bluish The hiatus in the mesentery had a 
definite free fibrous margin in half of its 
extent , in the remainder the bowel was 
adherent to the ring The mesentery through 
which the gut passed was damaged during 
reduction of the loop, and excision of both 
loops was performed An anastomosis be- 
tween the ileum and the cxcum (anterior 
tamea) was made The patient made an 
uninterrupted recovery 

The formation of such hiatuses in 
the mesentery seemed difficult of ex- 
planation The usual hypotheses are 
that they may be (i) Due to operation, an opening in the mesentery being 
incompletely closed , (2) Due to injuries which luptuie the mesentery , and (3) 
Congenital defects This patient had not had any operation performed and gave 
no history of abdominal injury The third suggestion, m the absence of any 
direct evidence from fcetal study, affords me, personally, no satisfaction 

Frequently the causes of conditions are divided into ‘ congemtaT and ‘acquired 
varieties This use of these terms is wrong m so far as it necessitates an attempted 
comparison between factors of two different lands The term ‘congenital 
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presupposes that the condition is present at birth, and ‘ acquired indicates that 
the causal factor is extraneous in origin Thus an attempt is made to compare a 
time-factor with a true etiological factor Gradually, no doubt m order to overcome 
this difficulty, the term ‘ congenital ’ has been used in the etiological sense and to 
mean an inherited factor Such usage can only be misleading 

The etiology of groups of conditions should, then, be divided into ' hereditary ’ 
and ‘ acquired ’, according to whether the etiological disturbance is intrmsic m or 
extrinsic to the tissues Acqmred conditions may occur m either antenatal or 
postnatal hfe, and if the former are referred to as bemg ‘congemtal’ — and of 
course they are congemtal in the time sense of the term — it must be appreciated 



Fig 354 — Case 2 The appearances seen at 
operation The layers cf the abdominal wall are 
not shown The appendi\ is seen lying attached 
to the inferior aspect of the mesentery of the last 
loop ot ileum At the tip of the appendix is a 
bulbous structure Inset The appendix being 
removed by retrograde method and a forceps 
applied to bulbous area 


Fig 355 — Case 2 The caecum returned to 
the abdominal cavity and the last loop of ileum 
turned over (cf Fig 354) so that the mesentery of 
the last loop of ileum can be viewed from above 
The second last loop of ileum is seen to be attached 
to the mesentery Inset Traaion resulted m the 
bulbous structure (Fig 354), to which an artery 
forceps was attached, being drawn through the 
mesentery 


that the term only indicates the period at which they occur and does not give any 
indication of the cause of the disease 

For these reasons the ‘ congemtal ’ origm of the hiatus in the mesentery was, 
at least temporarily, dismissed 

At intervals, tins case was given much, albeit fnntless, consideration Recently, 
however, observations on another case suggested possible explanations of earher 
findings 


Case 2 — female, aged 30, was admitted to hospital suffering from an attack of acute 
appendicius She had had pain in the nght ihac fossa for three months prior to adimssion 
At operation the appendix was found to be inflamed and attached to the inferior 
aspect of the mesentery of the last loop of ileum {Fig 354) Owmg to difficulty in 
separation it was removed bv the retrograde method {Fig 354, mset) When almost 
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completely freed the tip was found to be markedly bulbous and strongly attached to the 
mesentery 

Further dissection showed that the bulbous portion passed through a hiatus in the 
mesentery At this stage the appendix suddenly separated at the junaion with the bulbous 
portion, which had a curiously vascular soft wall A forceps was placed on the bulbous 
portion Examination of the appendix showed that the end was not open but was apparently 
the true tip of the organ and that the bulbous part was extraneous 

The last loop of ileum was now turned over {Fig 355) and the second last loop %vas 
found at one point to project through the hiatus in the mesentery of the last loop When 
traction was exerted, the mvaginated poruon and the attached forceps were pulled through 
355 > inset) from the far side A small opening in the bowel was over-sewn It was 
noticed that the mesentery in the region of the hiatus was curiously avascular and was thinner 
though somewhat tougher than usual 

The patient made an uninterrupted recovery 

The sequence of events in this case appears to be as follows An attack of 
appendicitis resulted in the attachment of the organ to the ileal mesentery As 
the result of the spread of inflammation from this, obliteration of the blood-vessels 
and fibrosis resulted in avasculanty of the area and the fbrmanon of a tough though 
thin area Spread of the inflammatory' process through the mesentery gave 
rise to attachment of the second last loop of ileum to the mesentery, and with 
subsequent fibrosis the bowel became drawn into apposition with the affected 
mesenteric aiea and then into juxtaposition with the tip of the appendix The 
disappearance by atiophv of a small part of the mesentery then allowed of the 
passage of the piece of bowel Of course alternatively the mesentery may have 
been destroyed during the acute stage of the inflammation, but this is immaterial 
from the point of view of the present thesis 

Two well-known and well-rccogmzed phenomena allow of the coirelauon of 
tlus case with die former (i) Once the begmmngs of a hernia arc present, this 
will readily increase in size, and ( 2 ) Adhesions and evidences of inflammanon 
disappear from the peritoneum in a remarkable manner, often without leaving any 
apparent trace 

It does not necessarily follow that all cases of the formation of an opening in 
the mesentery are due to appendicitis Other inflammauons may also give rise to 
the same result It is noteworthy that most, if not all, of these mesentenc opemngs 
are found m the mesentery of the lower part of the ileum This is the site of 
election for many inflammatory conditions of the bowel— tuberculosis, typhoid 
fever, as well as many non-specific conditions 

The essential conclusion is that openings in the mesentery through which 
bowel may herniate may be the result of inflammatory damage to the mesentery- 
thrombosis of vessels, fibrosis, and atrophy* of part of the tissue— and the 
possibihties of such an origin should be thoroughly explored before a slit m 
the mesentery is regarded as an heieditary defect 


* Since writing the above I observe that Barnard {Conmbutwns to Abdominal Surgery, 
1910, 207) includes atrophy as one of the causes of slits in the mesentery 
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DYSGHONDROPLASIA (OLLIER’S DISEASE) ; 
WITH REPORT OF A CASE 

By DONALD HUNTER 

PmSICIAN, WITH CHARGE OF OUT-PATIENTS, TO THE LONDON HOSPITAL 

AND PHILIP WILES 

ASSISTANT SURGEON, THE QUEENS HOSPITAL FOR CHILDREN 


INTRODUCTION 

The disease which forms the subject of this commumcation has been given a 
variety of names The title here chosen is that given by Olher (1899), who appears 
to have been the first to recognize it Recently there has been a tendency to 
regard all congemtal lesions of the growing ends of bone as being mamfestations 
of the same primary defect There is, however, only the most superficial evidence 
that this IS the case, and such a view seems only to have arisen because knowledge 
of these disorders is largely limited to that obtained by radiographic methods In 
particular, hereditary deforming chondrodysplasia, diaphysial aclasis or hereditary 
multiple exostoses, and Olher’s dyschondroplasia are often regarded as the same 
disease (Coon, 1911, Ashhurst, 1916, Ehrenfned, 1917, Voorhoeve, 1924), but 
the grounds for this claim are nowhere clearly stated The view seems to have 
arisen because in both conditions there may be abnormal areas of cartilage, exos- 
toses, and broademng of the metaphyses, but it only requires a careful exammation 
of radiograms to distinguish a number of points of difference In diaphysial aclasis 
hereditary transmission is a very striking feature In Olher’s disease there is httle 
if any evidence of this Until knowledge is further advanced, it is wiser to main- 
tain the distinction between these two conditions and not refer indiscriminately to 
the whole group as the chondrodysplasias Admittedly there is a number of cases 
(Voorhoeve, 1924, Dahl, 1930) which is intermediate and caimot at present be 
placed m any category 

By ‘ Oiher’s dyschondroplasia ’ we understand a disease of the growing ends 
of bone m which the normal ossification of cartilage fails to take place, so that, as 
the bone increases m length, there remain m the diaphyses areas of cartilage which 
do not ossify The process is not primarily one of tumour formation, although in 
some cases, particularly m the long bones of the hands and feet, there may be a 
h)'perplasia of cartilage That the pale areas shown m radiograms are really 
cartilage has been amply confirmed b> histological examination both in our own 
case and those of Kohler (1905), S Johansson (1916), C Johannessen (1923), Cole 
(1926)5 Cleveland (1928), and Sacerdote (1931) 

Though the disease shows a tendency to be unilateral, the case which Ollier 
originally described was not strictly unilateral, since both hands were affected 
Some cases have had only one bone or one hmb affected, some have been 
umlateral, some almost entirely unilateral, and some bilateral They have all had 
a similar chmcal course and pathological findings It has been found impracticable 
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to make a complete list of the bilateral cases because they have been published 
under widely different names The search would cover some 4000 records of 
cases of congenital bone ‘ tumours ’ There is appended, however, a hst of 29 
unilateral and 10 almost entirely unilateral cases which can be accepted as djs- 
chondroplasia There is reason to believe that the bilateral cases would not exceed 
this number Except where otherwise stated m the bibliography reference has 
been made to the original articles Such reference has led us to omit as irrelevant 
several cases appearing in the lists set out by other authors 


Published Cases or Ollier’s Disease 


A — Distribution Strictly Unilateral 


Adams 

Anschutz 

Bentzon 

Boinct and Stephan 

Bojesen 

Brockman 

Bromcr and Rutherford 
Burchard (2 cases) 
Cleveland 
Cole 

Flotow (2 cases) 
Hesscnthaler 
Huber and Advenier 


Jansen, J W F 

Jansen, M (2 cases) 

johannessen, C 

Johansson, S 

Kohler 

Kummer 

Lindstrom 

Richard and Dupuis 

Sacerdote and Bonommi 

Thomason 

Valentin 

Weber 

Weiss 


B — Distribution Almost Entirely Unilateral 

Cameron and Trethowan 

Coon 

Fairbank 

Flotorv 

Fragenheim 

Hackenfarock 

Novc-Josserand 

Ollier (2 cases) 

Wittek 


ETIOLOGY 


The etiology of Ollier’s dvschondroplasia is, of course, unknown The 
curious distnbuuon of the lesions at the ends of the long bones suggested to 
Bentzon (1924) that the ‘ stripes ’ of cartilage followed the course of the branches 
of the nutrient arterjf He injected the nutrient arteries of normal bones and 
found that such was indeed the case From this he argued that probably the 
sympathetic nervous system was at fault He then conducted a senes of experi- 
ments on rabbits in which he destroyed part of the sympathetic chain by the 
injection of alcohol Out of 27 rabbits successfully treated, i showed, m radiograms 
taken a month later, changes in one of the phalanges which resembled those in 
the phalanges m dyschondroplasia However, histological examination m another 
four months revealed in these areas no cartilage There was a considerable enlarge- 
ment of the marrow cavity, and the cortex was of a coarser structure than that of 


the normal bone 

On the basis of these observations Bentzon argues that “ Ollier’s disease may 
be interpreted as the typical reaction of the bones against an active hypersmia of 
the bone tissue, arising owing to anomalies in the vegetative nervous system ” It 
seems to us, however, that the evidence is not sufficient to warrant the assumption 
of so unusual a departure from the habitual reacnon of bone to hypermmia We 
do not mean that we feel the sympathenc nervous system can have no relation to 
the disease, but that it cannot cause it merely by producing hypersmia It is 
conceivable that it may exert m some other manner a direct influence on the 
metabolism of bone or cartilage 

In this connection there is another point of interest In six of the cases ot 
umlateral dyschondroplasia there has been a marked facial asymmetry 
1914, S Johansson, 1916, C Johannessen, 1923, Bentzon, 1924, J W F 
Jansen, 1925 , and Hessenthaler, 1929) 
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white cells 10,000 per c mm , reticulocytes o 6 per cent Differential count normal Urine 
normal , Bence-Jones protein not detected Stools pale brown, total fat 4 2 per cent 

fo la calcium intake (0 39 grm ), the calcium output in the urine 

(0 13 grm ) and the ficces fo 24 grm ) was normal 

Histological tooRT (Professor H M Turnbull) -Tissue removed from lower end 

of right tibia, received from the Bland-Sutton Institute of Pathology the Middlesex Hospital 

I have examined the hiematoxylin eosin 
and van Gieson sections The bone 
has been broken in preparation, and it 
IS difficult to be certain of the orienta- 
tion The corticalis contains a large 
piece of hyaline cartilage of irregular 
shape, upon which bone has been de- 
posited in many places {Fig 357) The 
cells are larger and more irregularly 
distnbuted than in normal epiphyseal 
cartilage The cartilage is calcified in 
parts of Its periphery In sveh spots 
many of the cells are hypertrophic, but 
I cannot find the typical changes that 
are provisional for endochondral ossi- 
fication In parts of its periphery the 
cartilage passes directly into a zone of 
dense fibrous tissue There appear to 
be other pieces of hyaline cartilage withm 
the fibrous periosteum 

Cartilage is formed in focal osteitis 
fibrosa, at any rate in young subjects 
There is no trace, however, of osteitis 
fibrosa here The inclusion within the 
corticahs of remnants of atypical epi- 
physeal cartilage is a charaaenstic of 
congemtal chondrodysplasia I have not, 
however, in that condition seen a fibrous 
zone upon parts of the surface of rem- 
nants, nor have I seen portions of cartilage within the fibrous periosteum as in this section 
Othenvise, the section suggests congenital chondrodysplasia to me There is considerable 
porosis of the corticahs but no evidence of rickets or malacia 



RADIOLOGICAL APPEARANCES 

In every difficult case of disease of the ends of the long bones or of the bones 
of the hand or foot, radiograms of the entire skeleton must be taken, otlierwise a 
case of dyschondroplasia may be overlooked The disease may be limited to one 
bone only, to one limb, to one side of the body, or almost every bone may be 
affected It is probable that the spine and the carpal and tarsal bones escape 
entirely, whilst the nbs, sternum, and skuU are involved only very rarely 

The long bones— namely, humerus, radius, ulna, femur, ubia, and fibula— are 
those m which the typical appearances of dyschondroplasia are to be seen The 
more rapidly growing end of a bone is that most commonly affected, but the 
opposite end may be involved too The centre of the shaft remains normal except 
m very severe cases The appearance of an affected region vanes as the disease 
progresses The changes seen in the early stages are well shown in the lower end 
of the femur and the upper end of the tibia of our case (see Figs 359, 3 ^°) 
There is a translucent pyramidal area with its apex at the nutrient foramen and 
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the bone to the great trochanter (Bojesen, 1914, C Johannessen, 192, 
Lindstrom, 1924) Sacerdote described a case m 1931 where only the areat 
trochanter was involved ^ ® 


.1, humerus is affected above the level of the insertion of 

the deltoid, but the striping is not here well marked When the lower end of the 
radius is involved it usually shows some shortening and forward bowing, at times 
resembling that to be seen in diaphysial aclasis or in Madelung’s deformity The 
lower end of the humems and the bones of the forearm of our case, however 
are practically normal ’ 



Fig 360 — Radiogram of tibia Extensive areas 
Fig 359 — Radiogram of femora Right femur two showing pale striped and mottled areas at both 

inches shorter th'ui left Pale and dense streaks, pale ends of right tibm and neir centre of shaft Many 

mottled areas, and dark punctate spots m lower end of dark punctate spots Lines of ces'^atiori of gmwtn 

Tight femur Extensive alteration m pattern of corticahs ire seen near both knee-joints, but the left tibia is 

and spongiosa Left femur normal otherw ise normal 

In the ihum the distribution of the cartilaginous areas is most striking 
Only the periphery of the ilium, usually over a fan-shaped area m the middle 
of the bone, is affected, and the striping is very marked (see Ftg 358) In a 
few cases the whole of the flat portion of the bone is involved (Brockman, 1931 , 
Kochs, 1932) 

The ischium and the pubes, especially near the ischial tuberosity, may be 
affected, giving rise in the radiograms to a fluffy appearance due to the presence 
of many small rounded islands of cartilage There is never any striping heie 
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The phalanges, the metatarsals, and the metacarpals differ from the long 
bones m that, as a rule, they contam only simple enchondromata which can in 
no way be distinguished from the isolated enchondromata occurring apart from 
dyschondroplasia They may occur m any part of the diaphysis of the bone 
and grow to a considerable size They are usually described as being of two 
types, central or medullary, and subperiosteal In the absence of stereoscopic 
radiograms it is difficult to differentiate these types Isolated enchondromata 
may also occur in any part of the shaft of the long bones They are not 
common and cannot be regarded as typical of the condition Occasionally, how- 
ever, striping similar to that found in the long bones is seen in the metacarpals. 




Fig 361 — Radiogram of feet Metatarsals and phalanges of right foot shov. small, pale, mottled 
areas and a fevs dense punctate spots Left foot normal 


metatarsals, and phalanges This occurred m the case of Huber and Advemer 
(1929)5 ^iid IS seen also in our case Ftg 362 shows the disease affecting the 
growing ends of some of the phalanges and metacarpals , in the second phalanx 
of the ring finger stnpmg can be distinctly seen — in strong contrast is the sharply 
circurasciibed, clear area in the middle of the second phalanx of the index finger, 
which resembles the enchondromata usually to be found m the fingers 

As the child grows older, the typical striped appearance disappears and is 
replaced by a speckhng due to islands of dense calcification As our own case is 
too 30ung to show this well, we reproduce by courtesy of Mr A Rocyn-Jones 
the nght femur of a girl now aged 21 years who is suffenng from dyschondro- 
plasia and m whom nearly eierj^ bone is affected A radiogram {Fig 363) taken 
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at the age of 3 shows the typical appearance described above for early cases At 
the age of 15 marked spcckhng (Fig 364) has replaced the earher appearances 
The case is only introduced here to show the appearance of dyschondroplasia at 
a later age The same appearance is well shown m pubhshed cases (Boinet and 
Stephan, 1903 , Cole, 1926 , Cleveland, 1928 , Hessenthaler, 1929) At a later 

stage sull there is a tendency for 
the structure of the bone to approach 
more closely to the normal, alAough 
< It is doubtful if It ever becomes 



completely so That speckhng does 
not always occur, however, can be 
seen in the case of a woman aged 38 
published by Weiss (1933) Here 
the striping has spread into the 
epiphysis, which can no longer be 
distinguished from the diaphysis 
The epiphyses are completely 
unaffected at birth The exact age 
of their involvement varies m differ- 
ent cases They seldom show the 
striping of the long bones, but 
present the speckled appearance 


/ / 

/ f 

r 



riG 362 —Radiogram of right hand Right ndms 
and many phalanges and metacarpals show pale mottled 
areaS) sometimes with dense punctate spots 


due to irregulanties of calcification 
This IS )ust beginmng to show m 
the femoral epiphysis of our case 
(sec Fig 359) If only a small 
strip of the diaphysis is involved, 
then only an approximately corres- 
ponding width of epiphysis seems 
to suffer (J W F Jansen, 1925) 
After the age when the epiphysis 
and diaphysis normally umte the 
appearance of the two becomes uni- 
form and shows irregular speckhng 
(Cole, 1926) 


DIFFERENTIAL DIAGNOSIS 

Dyschondroplasia and the conditions which resemble it are rare Smee 
neither the physical nor the biochemical findings serve to identify the disease, the 
diagnosis largely depends upon examination of radiograms In an early clear-cut 
case the picture is so typical that it should present no difficulty Nevertheless, 
confusion not infrequently occurs, even in obvious cases Thus Baffin ( 1933 ) 
writing on ‘ parathyroidism ’ describes the radiograms in what is clearly a well- 
marked case of dyschondroplasia as showing “ the simultaneous existence of osteo- 
Doiciha and osteitis fibrosa cystica 

In cases which are unilateral or nearly so, no difficulty is hkely to arise 
Unilateral diaphjsial aclasis does occur Stocks and Barrington (1925) oun 
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evidence of this in ii per cent of A46 cases, but in this senes radiograms of the 
whole skeleton were not available We know of onl5^ one case of multifocal osteitis 
fibrosa where the distribution was umlateral (Fairbanl!:, 1933) 

The positive diagnosis of dyschondroplasia is made on three mam points — 

1 The onset is in early childhood 

2 Radiograms show changes hrmted to the ends of the long bones There 
IS striping of mrefied areas The epiphyses are involved only secondarily Speck- 
hng appears in the affected metaphyses and epiphyses as growth proceeds 

3 A pomon of tissue corresponding to a pale area in a radiogram is found, 
when excised and examined histologically, to consist of cartilage 

Diaphysial Aclasis (Hereditary 
Multiple Exostoses). — ^This is charac- 
terized by four mam features which 
dilferentiate it from dyschondroplasia 


’31 
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Fig 353 — Radiogram of loner limb m a 
child (aged 3) suffering from d\ achondroplasia 
Patient IS non 21 >ears of age and ncarlj cterj 
bone IS affected Both loner end of femur and 
upper end of tibia shon characteristic translucent 
areas duided up b> septa running approMmatch 
in the long a\is of the bone 


Fig 364 — Radiogram of Ion er end of femur 
taken tnchc tears later than that in Fi? 363, the 
patient being 15 >cars of age Speckling due to 
islands of dense calcification has replaced the 
stripmg found at the earlier age 


1 Heredity is a verj' striking feature Stocks and Barrington (1925) founa 
that m 1124 recorded cases 727 or 647 per cent gave a defimte history of the 
disorder occurring among antecedents or relatives 

2 The piesence of ossifvmg ecchondromata (exostoses) is almost invariable 
They are usually pedunculated, may arise anywhere along the length of the bone, 
point away from the end of the tione, and are veil defined and clear-cut In 
d} schondroplasia they arise near the epiphyses, point in any direction, are rough 
and irregular, and never reach any great size (Ehrcnfned, 1917) 

\OL XMl — \o S7 


34 
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3 Broadening of the metaphysis is essential to the diagnosis of diaphysial 
aclasis It IS a fairly regular piocess, beginning abruptly with a sudden trumpeting 
of the shaft and with sides approximately parallel In dyschondroplas'a the meta- 
physis is often normal in size and shape but it may be expanded in a fusiform 
manner Only very occasionally docs it approach in appearance the umform 
trumpeting described above (Keith, 1920) 

4 In diaphysial aclasis, although there may be enchondromata present, there 
is fairly regular ossification giving a homogeneous structure to the bone In 
dyschondroplasia in the early stages there is regular arrangement of cartilage and 
m the later stages stipphng of the epiphyses 

There arc, of course, a few cases which it is difficult to place in any group 
(Voorhoeve, 1924 , Mauclairc, 1926 , Dahl, 1930), but this is probably because 
they have only been observed in one stage of their progress If they could be 
watched growing up from infancy there would be less difficulty 

Multiple Enchondromatosis —This is a condition affecung the long bones 
of the hands and feel The radiographic appearances are identical with those seen 
in the hands and feet m dyschondroplasia It is impossible to say whether or not the 
former disease is a localized form of the latter It is equally impossible to explain 
why It is that the hands and feet in cases of dyschondroplasia so often show changes 
which are different from those in the rest of the skeleton There are rare cases 
(Steudcl, 1892 , Fragcnhcim, 1911 , Hackenbrock, 1922) in which massive enchon- 
dromata occur in the hands and feet, giving rise to hideous deformity This probably 
occurs only in association with dyschondroplasia It is difficult to classify accurately 
those cases which are pubhshed under the title “ systematized multiple enchondro- 
mata ”, but they seem for the most part to be atypical cases of dyschondroplasia 
Voorhoeve’s Disease — The radiograms of bones show long fine parallel hnes 
of increased density in the region of the metaphyses and some motthng of the 
epiphyses The distribution is similar to that m dyschondroplasia, but the pale 
shadows of cartilaginous areas are missing (Voorhoeve, 1924) 

Speckled Epiphyses — The small bones of the hand and foot and the 
epiphyses of the long bones appear in radiograms as countless small black dots 
(Fairbankj 1927) 

Osteopoikilosis. — X-rays show areas of excessive density scattered throughout 
the entile bone These areas arc usually a few milhmetres in diameter, and may 
be rounded or elongated to a few centimetres in length, in which case the long axis 
IS in the long axis of the bone (Albers-Schonberg, 1915 , Ledoux-Lebard, 1917) 
Generalized Osteitis Fibrosa (Hyperparathyroidism). — The diagnosis of 
this condition by no means depends only on radiograms The patient may show 
generalized tenderness of bones, and there may be symptoms unielated to the skele- 
ton, such as vomiting, renal cohe, or muscular hypotoma The characteristic bio- 
chemical findings of hyperparathyroidism will be present— namely, a persistently high 
serum calcium and low plasma phosphorus The output of calcium in the urine may 
reach six times the normal figure Radiographic examination of the bones by the 
controlled method will show dimimshed density of the shadows of all bones affected 
In addition to this generahzed change, muluple pale cyst-hke areas may be found 
anywhere in the skeleton, and m the case of the long bones there may be expan- 
sion of the corticahs (Mandl, 1929 , Barr, Bulger, and Dixon, 1929 , Wilder, 1929 , 
Hunter and Turnbull, 1931 5 Gordon-Taylor and Wiles, 1932) 
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Focal Osteitis Fibrosa.— In cases of focal osteius fibrosa with mulnple foci 
a large number of bones in the body may be affected In spite of this, the serum 
calcium, plasma phosphorus, and urinary calcium excretion remain normal (Hunter, 
1930) There is no geneialized rarefaction of the skeleton, many areas of bone 
being found which compare m density to the control The distribution of the 
cystic areas is qmte haphazard The areas of bony rarefaction show irregular 
shapes They are often hmited by a fine of increased density and they may expand 
the corticahs In dyschondroplasia the pale shadows of cartilaginous areas are 
locahzed to the neighbourhood of the metaphyses 

Gaucher’s Disease — In 1922 Pick discovered a gross osseous form of this 
disease He described cases with maiked skeletal changes in the form of erosion 
of the corticahs, pathological fractures, and angular curvatuie of the spme 
Junghagen in 1926 called attention to the use of radiograms of bones m the 
diagnosis of Gaucher’s disease In view of the obvious enlargement of the spleen 
and the changes in the blood, confusion with dyschondroplasia should not occur 
Xanthomatosis of Bones. — ^Xanthomatous deposits in the skull, especially 
m association with exophthalmos and diabetes insipidus, are now well known (Hand, 
1893 , Schuller, 1915 , Christian, 1919) That the calvaria may escape, though 
other bones aie extensively affected, has been shown recently by Snapper and 
Parisel (1933) some cases increase m the total cholesterol content of the blood 
confirms the diagnosis Histological examination of a portion of excised bone 
shows the characterisnc foam cells of hpoid-granulomatosis 

Lymphangioma of Bone. — There is one remarkable case (Wrede, 1911) 
which imght well have been nustaken for dyschondroplasia on radiographic evidence 
alone Pale shadows were observed in the upper ends of the tibia and fibula of 
a girl aged 6 years Biopsy was refused, but the appearance and history of the 
child suggest that the bone lesions may have been lymphangiomata 

COURSE 

The actual age of onset usually is not known, but some abnormahty is often 
first noticed beuveen the first and second years of hfe, when, as a rule, one hmb 
IS found to be shorter than its fellow The difference in lengtli becomes progres- 
sively greater as growth proceeds By about six years of age bending of the hmbs 
or enlargement of one or more fingers may be apparent Deformity may be due 
to weight-bearing causing bending of the bone, to the irregular rate of growth in 
those cases in which only a portion of the width of the diaphysis is affected, or 
to the different rate of growth where only one of the paired bones is affected 
At the earliest stage the diaphysis only is involved and the epiphyses are 
unaffected After about five years of age the epiphyses may become mvolved 
The radiogiaphic appearances suggest that tlie disease spreads from the diaphysis 
to the epiphysis and it may well be that this spread bears some relanon to a change 
in blood-supplv However, we have at present ver}’- httle exact knowledge as to 
the details of the blood-supply to the epiphjses at different ages 

As the pauent gets older, areas of calcification appeal m the affected areas, 
giving to radiograms a verj tjqiical appearance This change probably occurs 
round small patches of degeneration in the cartilage The age at which it takes 
place is subject to great variation but it does not usually commence until after sux 
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years and it may be delayed much longer By the time the epiphyses would 
normally have united to the diaphysis the two present a umform picture and 
appear to consist of cartilage studded more or less thickly with calcified areas a few 
milhmctres across It is probable that the bones never become completely normal, 
but some of the radiograms of the older cases show an approach to the normal 
structure , the ‘ speckling ’ becomes much fainter and some cancellous structure 
appears 

PROGNOSIS 

The ma)ority of cases reported m the literature aie children, and no mention 
of the same cases appears subsequently Tlieic arc, however, several cases reported 
in their early twenties as alive and well, and the patient described bv Weiss (1923) 
reached tlic age of 38 before attending a clinic, but he docs not say of what she 
then complained The case reported by Boinct and Stephan (1903) died at the 
age of 35, apparently from a sarcoma, but there had been several fractures and 
also some operative interference The patient described by Nehrkorn (1898) was 
probably a case of dyschondroplasia and he died of a sarcoma of the thigh at the 
age of 49 years In the case reported by Lea (1929) a frontal ghoma appeared 
at the age of 28 years The patient described by Spciscr (1925) died of antemia 
at the age of 4^ years The patient reported by Nasse (1895) developed massive 
tumours of the fingers and thigh, and eventually w'as reported by Fragenheim 
(1911) as having died following a disarticulation of the hip performed for the 
rchef of pain 

The actual incidence of sarcoma cannot be determined, but the prognosis 
apart from this seems by no means bad Most pauents seem to reach adult hfe, 
when their symptoms are mainly those of their deformities and sometimes of a 
secondary arthrius 


TREATMENT 


Treatment is concerned with the prevention and rehef of deformities and 
proceeds along the usual orthopmdic lines Osteotomy has been performed in at 
least six cases (Kohler, 1905 , Thiemann, 1910 , Hackenbrock, 1922 , J W F 
Jansen, 1925 , Cleveland, 1928 , Flotow, 1929) and has met with no untoward 
results Fractures are of fairly common occurrence and, like the osteotomies 
(Kohler, 1905), appear to unite well 


It IS with much pleasure that we thank Professor H M Turnbull, Professor 
J McIntosh, Mr G Gordon-Tayloi, Mr A Rocyn-Jones, Dr N S Finzi, 
Dr M H Jupe, Dr L J Rae, and Dr D Mintzman, for their help m the 
investigation of this case 
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COLOSTOMY 

By W B GABRIEL 

SURGEON, ST MARK S HOSPITAL, LONDO ! 

AND O V LLOYD-DAVIES 

SURGICAL REGISTRAR TO TUP MIDDIESEX HOSPITAL, I atL RTSIDFKT SURGICAI OFFiaR, 

ST MARK’S hospital 

The chief value of colostomy as a palliative operation in mahgnant disease of the 
rectum is afforded by the relief of obstruction, and to a varying degree by^ the 
relief of important and troublesome symptoms such as diarrhoea, tenesmus, pain, 
bleeding, and discharge The improvement in these symptoms vanes greatly tvith 
different patients, as much owing to differences m temperament and management 
as to differences in the types of primary tumour (scirrhous, colloid, ulcerating, or 
vascular), their situation (upper, middle, or lower third of the rectum), and the 
extent of extra-rectal spread 

In some cases, such as those with obstruction, recto-vaginal, recto-vesical, or 
vesico-cohc fistula, the relief given by a colostomy is undemable , in most cases 
after colostomy there is at first, for a varying number of months until a late stage 
of the disease is reached, a defimte improvement not only locally, but also in the 
patient’s general condition , this is to be accounted for by the ability to take a 
more normal diet, by proper bowel evacuations, rebef of rectal irritability, and more 
regular sleep For these reasons colostomy is rightly regarded as a beneficent 
operation for the rebef of inoperable rectal cancer 

The benefits conferred by a colostomy are most appreciable if the operadon 
IS done at a stage when the patients are still capable of some general improvement, 
and have time and courage to adapt themselves to a colostomy bfe If the operadon 

is not done until a late stage of the disease, the operative risks are greatly increased 
the patients aie often in a poor state of health, under-nourished, dehydrated, and 
worn out by loss of sleep from diarrhoea, tenesmus, or pain Accompanying con- 
didons such as dental sepsis, chronic bronchids, and unnaiy infection, retendon, 
or failure, are often present and aggravate the risk of an abdominal operation 
The following study concerns a senes of 500 cases of paUiadve colostomy for 
inoperable rectal cancer which have been admitted into St Mark’s Hospital in the 
course of the last twenty-four years We shall show that the operadon mortality 
of colostomy in these advanced cases is considerably greater than that of colostomy 
in a parallel senes of 470 operable cases m which an excision of the rectum was 
either planned or carried out as a second-stage operation The added risks of 
palbadve colostomy when done in advanced age or m the late stages of obstruenon 
will be shown, but even so we beheve that the operadon is justified by the rebef of 
obstruction and other symptoms, and in certain cases by a notable prolongation 
of bfe 

It IS difficult, however, to assess in a satisfactory manner the value of colostomy 
in a series of cases The rebef of symptoms and the prevention of obstruction 



COLOSTOMY 


521 


cannot be measured in words or tables The defimte facts which can be recorded 
are concerned chiefly with (i) Operation mortahty in relation to age, sex, and 
stage of the disease , (2) The causes of operative deaths, with suggestions for avoid- 
ing certain immediate comphcations , (3) The duration of hfe after colostomy , 
(4) Late comphcations and sequelse connected with colostomy, (5) Operative 
techmque of left ihac colostomy 

OPERATION MORTALITY AND IMMEDIATE POST-OPERATIVE 

COMPLICATIONS 

The following statistics and discussion of operative mortahty after colostomy 
and immediate post-operative comphcations are compiled principally from 500 
cases of palliative colostomy for inoperable cancer of the rectum and pelvic colon, 
in which senes 67 deaths occurred (13 4 per cent) 


Table I — Operative Mortality of Colostomy in Relation to Age and Sex 


Ac,' iKCtDENCE 

IK Years 

Males 

Females 

No Operated 
Upon 

No of 
Operative 
Deaths 

Per Cent 

No Operated 
Upon 

No of 
Operative 
Deaths 

Pe Cent 

20-29 

7 

I 



0 


30-39 

12 

0 

— 


0 

— 

40-49 

37 

7 

19 


I 

77 

50-59 

II3 

13 

II 5 


5 

125 

60-69 

151 

t 5 

10 

47 

12 

2.5 

70-79 

53 

10 

19 

12 

3 

25 

iio— 159 

I 

0 

— 

“ 



Total 

374 

46 

12 

126 

21 

17 


In 236 cases under 60 years of age there were 27 operative deaths — ii 4 per cent 
In 198 cases between 60 and 69 years of age there were 27 operative deaths = 13 6 per cent 
In 66 cases of 70 years and over there were 13 operative deaths = 20 per cent 


A consideration of Table I shows the following points — 

1 The preponderance of males over females in the proportion of 3 to i 

2 The higher proportion of inoperable carcinoma in females under 40 years 
of age (12 per cent) compared with males under 40 years of age (5 per cent) 

3 In males 14 per cent were over 70 years of age, but in females only 
9 per cent 

4 The total mortahty as shovm is 13 4 per cent, with the higher mortahty of 
17 per cent m females compared with 12 per cent m males The female deaths 
are seen to rise steadity m each decade from 40 onwards, but m males the mortahty 
has been irregular it was at its maximum in the decade 40—49 and in patients 
over 70 , m the former group there occurred 4 deaths from pcntomtis vhich will 
be further considered in tlie following section, and in the latter group the pnncipal 
causes of death have been pulmonary or cardiac comphcations 

Among a separate senes of 470 cases which were assessed as “ operable ” there 
occurred 12 deaths (2 5 per cent) w’hich were directly attnbutabic to the colostomy 




















522 THF BRITISH JOURNAL OF SURGERY 


These may now be added to the 67 deaths recorded m Table /, giving thus a total 
of 79 operative deaths from colostomy, an analysis of which is shown in Table 11 
We wish to draw particular attention to the deaths from peritonitis and paralytic 
obstruction 

Tabic II — Causes or 79 Operative Deaths in 970 Cases or Colostomy, 1910-33 


Causp or Diatii 

Totai 
N uMrtR or 
DrATHS Di,r 
TOTiiis Cjvusr 

MA! rs 

Females 

Hesrt failure 

11 

7 1 

4 

Pulmomry complications 

II 

8 

3 

Pulmonary embolism 

2 

1 

I 

Peritonitis 

12 

7 

5 

Paralytic ileus 

9 

6 

3 

Mechanical obstruction 

5 

4 

I 

Toxaimia from pre-operative obstruction 

4 

3 

I 

Prolapse of small intestine 

9 

7 

2 

Uraimia 

6 

4 

2 

Cachexia 

5 

2 

3 

Miscellaneous 

5 

4 

I 

Total 

79 

53 

26 


Cardiovascular and Pulmonary Complications — This forms the largest 
group, with a total of 24 deaths There were ii dcatlis from cardiac failure, the 
average age of these cases being 66 years, at an average time of five days after 
opeiation In one case the rectal carcinoma had been assessed as operable, but 
the patient collapsed suddenly on the ninth day and died m a few minutes, a 
post-mortem examination revealed atheroma of the coronary arteries, with occlusion 
of one branch, the rcmaimng patients had inoperable growths and died from 
mvocardial or coronary disease There w'ere 10 deaths from bronchitis 01 broncho- 
pneumoma at an average age of 64 years, and an average time of ten days after 
operation , and i death from acute pulmonary' oedema within twenty-four hours 
of operation m a young man of 25 witli an advanced obstructing carcinoma in the 
upper tliird of the rectum There were 2 deaths from pulmonary embohsm— a 
male, aged 64, on the fifth day, and a female, aged 62, on the fourth day m both 
cases secondaiy deposits were proved to be present m the hver 

Peritonitis. — ^The 12 cases that died from peritonitis after colostomy form 
an mstuictive group , m 10 of these cases the presence of peritonitis was proved 
either at a secondary operation or post mortem, and the causes of the infecnon 

may be classified as follows — , i. j 1 

I In 3 cases the peritomtis was secondary to suppuration in the abdominal 

wall round the colostomy, and death took place on the thirteenth, ^rmentli, 
and fourteenth day after operation respecuvely In each case the allayed 
method of opening the colostomy forty-eight hours after operation had been 

^2 In 5 cases abdominal exploration of the rectal growth must be accounted 
the exciting cause of pentomtis the following are the significant details of these 

cases — 
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Case I — E W , a gardener, aged 49, with an inoperable carcinoma at the recto-sigmoid 
junction which had been explored at another hospital a few weeks previously Laparotomy 
revealed a large fixed mass m the lower pelvic colon with dense surrounding adhesions, and a 
left iliac colostomy was estabhshed Pentomns with obstnicuon supervened, and jejunostomy 
with diamage of the pelvis was done on the fourth day, but the pauent died next day 

Case 2 — T M , a porter, aged 45, with a small mobile caranoma at 15 cm from the 
anus The tumour was explored through a paramedian incision and left ihac colostomy 
was performed On the second day the patient had a rapid pulse and moderate abdominal 
distension , this became worse, and a caicostomy was done, but the patient died from peri- 
tonitis on the fourth day At the post-mortem no defimte focus of infection was found 

Case 3 — Mrs A E , aged 58, with a large fungating carcinoma in the upper third of 
the reaum An exploratory laparotomy and a left iliac colostomy was done , on the second 
day the abdomen became distended , small amounts of flatus were passed per colostomy, but 
a condition of partial obstruction developed On the sixth day, under spinal anaesthesia, 
a further laparotomy was done and revealed a low-grade peritonitis, many coils of small gut 
being adherent, and flakes of lymph present Death took place the same evening, and at 
the post-mortem a general peritonitis was confirmed, without any defimte focus ot infection 
being found Secondary deposits were present in the diaphragm and right lung 

Case 4 — ^E C , a carman, aged 52, with an extensive carcinoma m the middle third of 
the rectum there was a previous history of dysentery A paramedian laparotomy was done, 
and some adhesions between the growth and the bladder w'ere broken down with a finger 
before establishing a colostomy On the third day vomiting and hiccup began, and the 
patient rapidly failed and died on the same day A post-mortem examination showed pelvic 
peritonitis with the small intestine adherent in the pelvis where adhesions between the 
bladder and the rectum had been separated, and a small perforation into the rectum was 
demonstrated at this point 

Case 5 — R , a man, aged 63, with a constricting carcinoma at 12 cm from the 
anus Laparotomy confirmed the presence of a supraperitoneal growth, and an adherent 
loop of ileum was separated from the growth a fistula into the ileum was then found to be 
present, and the affected loop was resected A colostomy was then made and a Paul’s tube 
tied in, but the patient died from peritonitis on the fourth post-operauve day 

It will be noted that in the first three cases in this group no definite focus of 
the peritoneal infection was found presumably it arose from handling the growth 
or mobihzmg adhesions in the neighbourhood of the growth, and this experience 
indicates the extreme care and gentleness which should be exercised in exploring 
a carcinoma of the pelvic colon or upper rectum through an abdominal incision 
If the growth is inoperable^ there is no object m breaking down adhesions except 
to the mimmum extent necessary for mobihzmg the pelvic colon for a colostomy 
The presence of diverticuhtis of the pelvic colon m assoaation w'lth a carcinoma 
IS a dangerous one which calls for special notice of the risk of breaking down 
adhesions and exposing septic areas 

3 In 2 cases peritonitis was caused by the opened colostomy shpping back 
into the abdommal cavity, in one case owing to the rod being inadvertently reraoted 
on the second day, and in the other case the rod ulcerated through the spur on 
the eighth day after opeiation, allowing the lower end to slip back into tire pelvis 

4 In one case a fatal peritomtis resulted from a perforation of the colon a 
few inches proximal to the colostomy 

Case 6 ^The patient. Miss M C , aged 53, had a large inoperable rectal caranoma 
A colostomt was performed and was opened on the following day colostomj wash-outs 
were tlien begun m order to rehete her distension On the second etening after operation 
acute abdommal distension rapidly de\ eloped after an ox-bile enema had been giien into 
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the colostomy, with severe griping psin and a pulse-rate of 156 per minute She died on 
the third day after operation, and at the post-mortem a general peritonitis was found 
originating from a pcrfoiation of the descending colon 4 in above the colostomy at the 
point where the bowel turned forwards from the posterior abdominal wall to the colostomy , 
at this point there was a small linear slit m the bowel wall about half an inch long 

It IS believed that the perforation was caused by an injudicious attempt to 
pass a flatus tube round this ‘ corner ’ of the bowel, and point is attached to this 
theory in that this accident is known definitely to have caused the death of another 
patient not included in this series four days after an abdomino-perineal excision 
of the rectum in this case a post-mortem examination revealed an exactiv similar 
perforation which had undoubtedly been caused by a tube The lesson which 
may be drawn from these cases is that under certain conditions a rectal tube may 
be dangerous for passing down a colostomy m fat subjects the bowel is often 
thin-walled and friable, and a soft rubber catheter, about No 16 in size, is the only 
kind which should be used for this purpose 

5 In one case operated upon in 1910 the pelvic colon w’as divided above an 
inoperable growth the uppei end was brought out as a terminal colostomy, the 
lower end being closed and dropped back Symptoms of peritonitis began on 
the fourth day Post mortem septic peritonitis due to leakage from the dropped- 
back colon was found to be present 

Paralytic Ileus — In this group there were 9 parents, 6 males and 3 females, 
and all had symptoms of continued obstruction foUowmg the opemng of the 
colostomy These cases occurred at intervals from 1911 to 1933, and 4 of the 
cases were assessed as operable In the 5 cases that have occurred since 1928 
ei±er post-mortem examination or a secondarj operation has been performed, and 
we are satisfied that the condition was one of paralytic ileus involving the small 
intestine Four previous cases have an identical history and have accordingly been 
placed in this group General antesthesia was used in all the cases but two, in 
which spinal antesthesia was given 

The composite climcal picture in these cases is as follows The colostomies 
were opened at an average time of approximately thirty-six hours after the opera- 
tion, and the first symptoms and signs were those of slight abdominal discomfort 
and distension appearing from the second to the fourth day Colostomy wash-outs 
were immediately commenced with relatively poor results, and abdormnal distension 
gradually increased, being at times slightly reduced by wash-outs and finally faihng 
to respond to any form of treatment The usual hypodermic injections such as 
pituitrin and eserme were given in conjunction with various wash-outs, turpentine, 
ox-bile, and human bile, and also intravenous sahnes Acetyl-chohne was not 
used m any of the cases in this series as the majority occurred before this treatment 
was described The following is a characteristic case — 

Case 7 — S S , aged 55, a storekeeper, was admitted with an operable carcinoma in the 
lower third of the rectum The patient was a thin, underfed subject Examination of the 
heart revealed no abnormality, the blood-pressure was 175/125, and the blood-urea 67 mgrni 
per 100 c c of blood Five days after admission a left inguinal colostomy was performed 
under spinal amesthesia , there was very little intraperitoneal manipulation The colostomy 
was opened twenty-four hours after the operation, there was a slight escape of flatus and 
the abdomen appeared qmet and was not distended The onset of the trouble was first 
noticed eighty hours after the operation, when the patient vomited an aperient which had 
been given, and complained of shght dull abdominal pam On examination the abdomen 
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wash-out was given, a fecal-coloured result being obtained with a slight aniount of flatus 
There was no further vommng, the tongue was moist, the pulse remained above too, and 
the patient was fairly comfortable except for slight abdominal discomfort due to the distension 
Sh was still preU, the abdomen was still silent At this stage 05 cc of Ptressm 
was given three-hourly Five to six hours later there had been no passage of flatus per 
colostomy, the pulse-rate was rising gradually, and the abdomen was still distended slightly 
more so in the upper half, a Ryle’s stomach tube was passed and 12 oz of dark-brown acid 
contents withdrawn This tube was kept ni situ, and further stomach contents were with- 
drawn two-hourly At the same time a contmuous intravenous normal saline with 5 per 
cent glucose was gwen at the rate of 10 oz per hour for the ne\t seven hours, and then, 
twenty-two hours after the onset of symptoms, another ox-bile enema was given with a 
shghtly fecal and good flatus result The pulse-rate had now risen to 130 per minute, the 
blood-pressure was 160/120, but the abdomen was less distended A second operation was 
being considered at this time, but became inadvisable as shortly after this the patient became 
dehrious and then comatose The abdomen remained m a condition of silent distension and 
the pulse-rate slowly increased The patient finally died approximately forty-eight hours 
after the onset of vomiung — that is, on the fifth day after the operation 

Laboratory tests showed the urinary chlorides to be greatly diminished and later absent, 
despite the adinimstration of intravenous chlondes , the blood-urea rose steadily, suggesting 
a uriemic origin to the condition , however, the van Slyke clearance tests performed in this 
case clearly showed that despite the rising blood-urea the kidney function was unimpaired, 
and unne with a very high urea concentrauon continued to be excreted 

At the post-mortem a distended condiuon of the gastro-mtestinal tract was found 
involving the stomach and the whole of the small mtesune to within 2 ft of the ileocaecai 
valve, at this point the distension gradually faded, and the remaimng small gut distal to 
this point and the colon were found to be collapsed There was no pentomtis or free 
fimd, and no adhesions were present in any part of the abdomen , there was no abnormahty 
in any of the other organs 


In three other cases m which a post-mortem examination was performed, 
and m one othei in which a second laparotomy was done, a similar condition with 
no evidence of peritomus was found Of the cases m this series, 3 were simple 
colostomy operations with relatively httle intrapentoneal mampulation, and the 
remaining 6 had additional laparotomy wounds with more extensive abdominal 
mampulauon In 4 cases second operations were performed in a fruitless attempt 
to reheve the condition, though one case survived* for mne days after a lemnos- 
tomy had been performed 


With regard to the causation, the only explanation which we have to offer is 

di tension took place after operation and Befote the colostomy was opened We 
think It is correct to say that in the early cases m this series the abdommal wall 
was closed more loosely round the colon with the dehberate intention of aLZm 

ocJrt smcl 5 of these cases have 

SqLT wr*VSa?t,s obs, mS S 

cause, and for dus reason we hav^raiTo^ttSS^fr^e” 



526 THE BRITISH JOURNAL OF SURGERY 


to open every colostomy on the table at the conclusion of the operation, and 
so far no case of paralytic ileus has followed this procedure 

Mechanical Obstruction. — This has accounted for 5 post-operative deaths, 
in I case a band was found post mortem obstructing the transverse colon, and in 
2 cases the small intestine was proved to have become adherent and kinked, once 
at a transverse colostomy and once to the dropped-back colon in one of the early 
cases m this series (1913) where the bowel had been divided and a terminal 
colostomy established 

In 2 cases a knuckle of small intestine became strangulated through the 
foramen on the lateral aspect of a rectus colostomy 


Case 8 — G G, a man, aged 53, with nn operable ami carcinoma A left rectus 
colostomy and perineal excision of the rectum ttas carried out in one stage On the third 
post-operativu day he became distended and begin to vomit small intcstiml contents , lapar- 
otomy revealed a small-gut obstruction due to 1 knuckle of the bowel entering from ibote 
downwards into the foramen on the outer side of the colostomy , the small intcsune beyond 
this point was collapsed The bow'el was reduced, but the patient died four hours later 
(Fig 365) 






Case 9 — Mrs E S , aged 55, with an operable carcinoma m the ampulla of the rectum 
A left rectus colostomy was established, and fourteen days later the rectum was excised by 
the perineal route There was some post-operative vomiting and late on the second day 
after the excision ooeration the abdomen became distended and the patient rapidly failed 
Post-mortem examination showed a small-gut obstruction 4 ft from the duodenojejunal 
flexure, from below upwards round the colostomy (Fig 366 ) 

Since these cases were reported, together with 3 others in 1928 (Gabrief), 
the expedient of closing the lateral space by suture when doing a colostomy has 
been generally adopted, and no fuither example of this type of obstruction has 
occurred in the immediate post-operative period in St Mark’s Hospital 

Toxaemia from Pre-operative Obstruction — The added risks of colostomy 
when carried out m the late stages of obstruction are indicated by the cases m tins 
series 22 patients were admitted with marked abdominal distension, and of these 
7 died after operation (32 per cent) Four of these died from toxemia at an average 
of three days after operation, the remaimng 3 deaths falling under other headings 
(pulmonary oedema, paralvtic obstruction, and prolapse of the small intestine) 
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Prolaose of SmaU Intestme.~This complication has accounted for 9 
fatalities m^this series, and on analysis uvo points are at once app^ent in regard 
to (i) The incision used for the colostomy , and (2) The of the patien 

1 In every case the colostomy was done through a left lectus incision, and 
the small intestine subsequently made its way through the upper and inner 

of the wound The increased nsk of a rectus incision with direct underlym^, 
pressure from the small intestme is further shown by Ae other cases wth this 
ramphcauon who recovered after operative reduction of the prolapsed bowel or 
omeLm-namely, 3 cases of smaU intestmai prolapse (2 rectus colostomies, i 
left obhque), and 3 cases of prolapse of the great omentum (all rectus colostomies) 
There are thus altogether 15 cases of prolapse of the small intestme or omentum, 
of which only i was through a left obhque incision The high mortahty attached 
to prolapse of the small intestine is shown by the death-rate of 75 per cent 
(9 deaths out of 12) 

2 That advanced age predisposes to this complication is shonm by the fact 
that m 7 pauents the age was between 60 and 77 years, with an average age of 67 
in these cases the prolapse occurred as a rule between the nmth and the fifteenth 
day after operation Post-operative bronchitis with contmual coughmg is an 
evident contributory cause of a prolapse, and so also is the lack of healing capaoty, 
which would be expected in advanced cancer cases this is shown by the fact that 
in 3 cases marked ascites was found at operation and i patient had both free fluid 
and advanced intestinal obstruction 

In 2 cases the patients were much younger, a female of 32, and a male of 46 
In these cases the prolapse occurred through a left rectus colostomy incision on the 
first and second days respectively after operation, and were due presumably to 
inadequate closure of the abdommal waU round the emergmg colon 

In all cases the prolapsed bowel was carefully cleaned and replaced mto the 
abdominal cavity under gas and oxygen, spinal, or local ansesthesia, and the abdo- 
minal wall was re-sutured round &e colostomy The 9 subsequent deaths took 
place withm five days from shock or sepsis (6 in number), or much later between 
the eighth and twenty -second day (3 in number), being then considered to be due 
to asthema or bronchopneumoma 

Uraemia — ^Urinary' failure is considered to have been the cause of 6 deaths 
in this senes In i case mulnple abscesses w'ere found post mortem m both 
kidneys, due to obstruction of the ureters by gronnh, i man had retention of 
urine due to urethral strictures of long standmg, i man died in ursmic coma, 
ana the remaimng 3 had climcal or post-mortem signs of pyelonepbjips 

Malignant Cache^a —In 5 cases patients witli large inoperable carcinomata 
went gradually dowmhill after colostomy, and died at an average of twenty-one 
days after operation ^ 

Miscellaneous Complications — In this group there are 2 deaths thp 

r: ‘ ^ "abet 

a duodenal ulcef ^ ^S^^r up the colon, or possibly from 
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DURATION OF LIFE AFTER COLOSTOMY 

An inquiry into the after-histories of patients treated by palliative colostomy 
has shown certain facts which are set out m Tabh III The subsequent duration 
of life is shown exactly in months and years according to the stage of the disease 
at the time of operation, a method which will, wc think, be more useful than 
striking an average for the entire senes The following points are noteworthy — 
Operable Cases. — ^Thc lo operable cases treated by colostomy alone were 
chiefly ones who refused to submit to perineal excision of the rectum after colos- 
tomy had been established As would be expected, these patients lived for fairly 
long periods, half the number hvmg for more than 3 years after operation One 
patient (a man aged 66 at operation) lived for 6 years and ii months, and one 
(a man aged 69 at operation) is still alive 5]- years aftcrw'ards, m this case a verj^ 
large fixed neoplasm is now present m the rectum, w'hich a biopsy has proved to 
be an adenocarcinoma * 


Table III — Duration or Lux ArrcR Recoverx from Palliative Colostomy (310 Cases) 


Dim IN 

LtS' THAN 

1 3 Months 
' ArrcR 
Operation 

Died 

BETWEEN 

3 AND 6 
Months 

AFTER 

Operation 

Died 

IirTWEEN 

6 AND 12 i 
Months 

AFTER 

Operation 

SuRinro 
1-2 XE-vns 

Sura n ED 
2-3 3 EARS 

SURIATEO 
3-S 3 EARS 

SUR\I\ED 
4-5 3 EARS 

SURAnTD 
MORE THAN 

5 3ears 

Operable cases 
treated by col- 
ostomy alone 

- 

I ' 

(cTrdiPC 
failure) 1 

- 

2 

2 

1 

2 

i 

I 

(JiAing) 

2 

Inoperable cases 

30 1 

...! 

33 

65 

71 

(indudmj: 
13 living) 

24 

(including 
2 li\ mg) 

II 

(including 

I IiAing) 

3 

I 

Inoperable cases 
with secondary 
deposits in liver 
or peritoneum 

15 

21 

17 

4 

4 

■ 

I 

1 


Note — Cases now living at a period of less than 12 months after operation are 

excluded from this table 

Inoperable Cases — In this group, totalhng 238, the growths were inoperable 
as a result of local extent and fixation to surrounding structures Table III show's 
that rather more than 50 per cent died wnthin twelve months after operation A 
large group, 30 per cent, survived for between i and 2 years , 10 per cent reached 
the 2- to 3-year period, and 15 cases (6 per cent) survived for 3 yeais and more 
Only one case hved for more than 5 years , this was a man aged 53 for whom a 
colostomy was done at a stage w'hen he had a circular constricting growth in the 
rectum adherent to the base of the bladdei Four and a half years later he was 
re-examined , in spite of some pelvic pain he was able to do half-time work at a 
railway station, and his colostomy was acting well He died 5 years and 8 months 
after the original operation 


* This patient has recently died, exactly 6 years after the colostomy operation 
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Cases surviving for as long as this are rare, but there is a certain type of 
inooerable rectal carcinoma which shows httle tendency to lymphatic or venous 
sprLd After a colostomy has been estabhshed the growth remains locahzed m 
pelvis and slowly extends unul a very large fixed mass results Press 
svmptoms are often late m becommg manifest and the patient is enabled 
work and be a useful member of society until an advanced stage of the disease is 
reached In cases such as this a colostomy is indeed a very valuable measure for 

"^^^Imperabk Cases with Metastases m the Liver o) Pentoiievm —The short expecta- 
uon of hfe m these advanced cases is indicated by the 62 cases shown m the table 
More than 50 pei cent died within 6 months, and 85 per cent were dead in less 
than a year after operation Five cases, however, are known to have hved tor 
vwie than two yeais aftei colostomy 


Case 10 —Male, aged 36, with a large inoperable rectal carcinoma , peritoneal second- 
aries found at operation , colostomy Lived for 2 years and i month 

Case II— Male, aged 30, inoperable rectal carcinoma filling the pelvis Secondary 
deposits found in the great omentum, which on section were proved to be colloid carcinoma 
Lived for 2 years and 4 months after colostomy 

Case 12 — Male, aged 64 , inoperable growth in rectum with a secondary nodule felt 
in hver at operation Lived for about 2| years after colostomy Cuprase injections given 
after operation 


Case 13 — Female, aged 60 , small mobile rectal growth proved by section to be a 
carcinoma At operation the hver was found to be studded with numerous nodules which 
were considered to be secondary deposits, probably the result of portal vein embohsm This 
pauent lived for 2^ years after colostomy , cuprase mjecuons were also given after operauon 


Case 14 — Male, aged 62, with an inoperable rectal grotvth At operauon enlarged 
glands were found extending high up at the root of the pelvic mesocolon, and secondary 
deposits were present on the peritoneum Lived for 4 years and 2 months after colostomy 


Results such as these indicate the difficulty of making a prognosis in advanced 
rectal cancer In 4 of these cases where the rectal growth was very extensive, 
we think the unexpected prolongation of hfe must have been brought about 
pnncipally by the colostomy with rehef of intestinal obstruction and toxsemia, 
and the abihty to take a full diet afterwards must have aided the patients’ resist- 
ance to the cancer 

Age and Sex —We have inquired particularly into the results of colostomy 
w en one for patients aged 70 or over, to see if there is sufficient justification 
for operation at this advanced age In 66 pauents over 70 years of age there 

^ 

after-hstones of 41 {34 males, 7 females) ate taowa 

for shorter npnoH?^ A ^ cases) The majonty hved 

m the At Lmah from"!®”? post-operative duratioa of hfe 

tomTraa '5 a”™*' *at colos- 

the operation mortahtj. m f* 

men are, on the wbnie rx ^ge is high, and we think that old 

physically ' subjects for the operation, both mentally and 
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A comparison of the sexes may also be made as regards the hkehhoodof 
survival for three years or more Tabic HI shows 21 patients m this group, 
of whom 18 were males, and 3 females , after making due allowance for the 3 i 
proportion of males to females in this senes, this finding suggests that cancer of 
the rectum runs a more chronic course in males than females 

LATE COMPLICATIONS AFTER COLOSTOMY 

These complications have been studied both m respect of the preceding cases 
of palhative colostomy, and also in a senes of 370 cases of recovery after perineal 
excision with permanent colostomies With regard to the function of the colos- 
tomies, we find that m 86 per cent the function has been satisfactor}' certain 
cases have been followed up over a long course of years, and there is no doubt 
that with a regular routine and careful management colostomies can give good 
service with very httle disability Certain of the compheauons which will now be 
described have occurred to a minor degree in some of these cases, but have not 
disturbed the satisfactory function of the colostomies The following comphea- 
tions are known to have occurred (i) Stenosis, (2) Ventral hernia, (3) Spur 
retraction , (4) Prolapse , (5) Fistula into the colon 

Stenosis — This is the most frequent comphcation and is due to the develop- 
ment of a contraction ring of fibrous tissue at the juncuon of the skin and mucous 
membrane at the colostomy the abdominal wall musculatuie plays no part in it 
Skin stenosis usuallv occurs qmte early, and in some cases we have known this 
to happen within six weeks after the colostomy operation , moreover, it may be 
a very troublesome condition, which in some cases has shown a persistent tendency 
to recur, possibly owing to a tendency to epithelial overgrowth 

A common sequel to skin stenosis of a colostomy is a subcutaneous bulging 
of the colon In these cases the colon appears to expand for a considerable extent 
into the subcutaneous tissues superficial to tlie external oblique or rectus, and the 
condition is due to the action of intracolomc pressure tvhen the colostomy opening 
is stenosing This bulging is most marked in obese subjects and is rarely seen in 
thin patients, in whom theie is little subcutaneous tissue 

Treatment in early cases consists in daily, later weekly, dilatation with the 
finger , if this is done sufficiently eaily, while the scar is still soft, the contraction 
may be overcome In late cases, and those in which digital dilatation has failed 
a secondary operation must be done with a view to excision of the scar and an 
elhpse of skin round the colostomy In addition, the actual orifice of the colos- 
tomy usually presents as a fibrous ring of inadequate size, which needs to be 
enlarged by incision When a subcutaneous bulge is also present some of the 
overlying skin must be cut away, followed by re-suture of the mucous membrane 
to the new skin edge 

We have notes of 41 cases of skin stenosis, of which slightly more than 50 per 
cent needed operative treatment 

Ventral Hernia {Ftg 367) — This has occuried in a small number of cases, 
not exceeding 10 per cent of the total, with a shghtly greater incidence in left 
iliac colostoimes compared with those brought out through the left rectus The 
largest hernite which we have seen have been in cases in which (i) Owing to 
misjudgement of the incision the colostomy has been made at the outer border of 



COLOSTOMY 


531 


the rectus, 1 e , neither a true rectus nor a true ihac colostomy , and (2) Those in 
which a cup variety of belt has been worn by the patient {Fig 368) In every 
case the bringing out of a colostomy must have some tendency to weaken the 



Fig 367 — Ventral hernia 
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Against this it must be admitted that a left rectus incision has some advan- 
tages in that the colostomy is placed in a slightly better position for the pauent’s 
management, and there may be less likelihood of a subsequent incisional herma , 
but after assessing these various points \\c believe that a left oblique colostomy, 
if done with attention to the following points, is the safest and most satisfactory 
method, particularly when done in conjuncuon with a careful abdominal oploration 
through a right paramedian subumbilical incision 

A ‘ gridiron ’ incision, 4 m long, is made in the left iliac region , occasionally 
It may be necessary to incise the internal oblique for an inch transversely to its 
fibres at the medial end of the incision The iliac colon is found immediately 
deep to this incision and is brought out, being held gently in a wet pack On 
doing this a peritoneal fold is produced running outwards and forwards from the 
lateral aspect of the bowel to the cut edge of the parietal peritoneum A No 0 
catgut suture on a curved atraumatic needle is passed from within outwards along 
the free edge of this fold, and w'hcn tied effectively closes w'hat w'ould otherwise 
become an artificial foramen (Fig 370) A glass rod » in in diameter, and 3I to 
4 in in length, wnth smooth rounded ends, is now passed through the mesocolon 
immediately above the stitch along the lateral fold Injury to the veins can usually 
be avoided by selecting an avascular part and gently pressing into it one end of 
the rod, while an assistant w'lth a pair of non-toothed dissecting forceps scratches 
on to the rod as it is made to present on the opposite side The rod is prevented 

from slipping out by placing on each end 
a separate piece of rubber tubing (A half 
circle of tubing is cumbersome and does 
not seem to have any additional advantage ) 
Closure of the Wound — The pen- 
toneum is closed above and below the 
bow'cl with No I chromic catgut, leaving 
a space w'hich will take both limbs of the 
colostomy without undue compression 
In practice it is found advisable not to 
close tlie peritoneum so tightly that a finger 
cannot fairly be passed m alongside the 
bowel The internal obhque is sutured if 
necessary, and the external oblique is 
repaired with interrupted catgut sutures, 
each of which takes up a small portion of 
the underlying muscle We attach some 
impoitance to this point, for it ensures 
closure of an intermuscular space into 
which the colon might subsequently bulge 
Caie must be taken not to suture the 
Fig 371 —Finished colostomy external obhquc too closely to the bowel, 

and in addition it is often advisable to make 
short reheving incisions, with blunt-pointed scissors, into the sharp edges of the 
external obhque aponeurosis These inasions are made at right angles to the 
fibres opposite the centre of the space left for the emerging bowel An elhpse of 
skin IS excised firom both margins of the wound immediately opposite the colostomy 
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to avoid the common late comphcation of skin stenosis The remainder of the 
wound IS closed with interrupted silkw^orm-gut sutures, which include the external 
obhque and thus obliterate a potential subcutaneous space into which the bowel 
at a later date has not infrequently become herniated {Fig 371 ) 

Ligation of Appendices Epiploicae, — Redundant appendices epiploicae 
are now hgated and excised , this should be done principally in relation to the 
prominent part of the colon, with care not to hgate any appendices w'hich 
anse close to the skm level 



Fig 372 — Elastoplast dressing 



IG 373 Opening the co!ostoni> with a cauterj 

c^ploratorjf incision ] 

P^ast The colostomy incision rtr and sealed with elasto- 

Picces of dressing gauze under the md^a carefully tucking flat 

unaer the lod, a supporting transverse strip of elastoplast 
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3S placed each side (Fig 372) The wound is additionally protected by sterile 
towels and packs, and with a Paquelin or Post cautery the colostomy is now opened 
widely by transverse and longitudinal incisions (Fig 373) An> solid fecal masses 
which present are removed The immediate introducuon of about 5 07 of 
warmed olive oil into the provimal limb of the colostomy has, we thini', proved 
beneficial to patients (Fig 374) The oil can be run in easily through a No 16 


i 



Tjg 374 — Introduction of ohve od 


rubber catheter, it is always retained and greatly assists in lubricating the 
bowel and allowing the easy passage of flatus Finally a dressing of dry gauze 
and wool is applied 

Subsequent Care — The patient is kept for the next week on a low-residue, 
chiefly fluid diet As a rule colostomy wash-outs are inadvisable before removal 
of the sutures, and we think that most patients run a quieter and more com- 
fortable post-operative course if wash-outs into the proximal bowel are not given 
Small doses of liquid paraffin may be given on the third day after operation, and 
usually a colostomy action begins on the fourth day 

Flatus is passed per colostomy from the time of operation, and the absence 
of post-operative pain from gas distension of the colon is very marked in those 
cases in which immediate opening of the colostomy has been done The Ward 
Sisters m charge of large numbers of colostomj cases aie in a good position to 
give an opimon on this mattei, and we find among them a general agreement as 
to the almost complete absence of post-operative pam after laparotomy and colos- 
tomy with immediate opemng of the bowel The elastoplast is removed on the 
third or fourth day and the underlymg gauze changed primary heahng has been 
obtained in practically all cases treated by this method Sutures are removed from 
the colostomy incision about the sixth or seventh day The glass rod is left in situ 



COLOSTOMY 


537 


fa fourteen days and may to, wt* . be LiS 

r.x-r ^ — ■ - 

w“h rSrdTlh: suCueSnSagement of the colostomy there ate ,h«= 
mollr^s (I) The matmng of the bowel by careful dretmg and le^lar 
meals until the habit of regular colostomy acuom once oi b™ “ ^ 
estabhshed, and (a) The giving of a soap and water wash-out ^ 
colon at a regular tune each day, morning or evemng This routine has some 



advantages, especially for manual workers, and m many of these cases has been 
satisfactory over a long penod of years There are, howe\ er, some patients who 
after continued wash-outs develop a chrome catarrh of the colon, with excessive 
formation of muais and sometimes irregular or incomplete return of the daily wash- 
out At the same time there is a loss of the natural dilating effect of formed faeces 
upon the colostomy opening For these reasons we think that after colostomy a 
patient should be encouraged first to tr} and obtam natural colostomy actions , 
if this fails for reason of loose or iriegular actions, then the daily wash-outs 
must be started 

In very infirm subjects and in those lackmg responsible relatives oi nuismg 
facilities at home, the arrangements for tlie paoenl’s subsequent after-care need to 
be carefully considered, and in the poorer classes permanent institutional treatment 
IS often desirable after colostomy 


momb^fs 

h« If'*' analystd md the duiation of subsequent life 

has been shown, together with the late complications 

3 An operative technique for colostomy has been desenbed, an important 
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feature being the immediate opening of the bowel This is applicable both to 
obstructed and non-obstructed cases , it has already considerably reduced the 
mortality rate and will, we think, prevent many of the late complications * 

The statistical information regarding tliesc cases has been obtained from the 
Cancer Follow-up Scheme of St Mark’s Hospital, which has been financed by the 
Medical Research Council since 1922 We are indebted to Mr FI J R Bussey, 
B Sc , of St Mark’s Hospital, for the photographs illustrating this article 

REFERENCE 

' Gabricl, \V B, Proc Roy Soc Med, 1928, \\i, 1433 


* In 41 operations with this technique for inoperable rectal cancer there have been 
2 deaths (5 per cent) In a further 23 operable cases there have been no deaths attributable 
to the colostomy 
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adenomata of the pituitary, with special 

REFERENCE TO PITUITARY BASOPHILISM OF CUSHING 

BY WILLIAM SUSMAN 

from the DEPARTAJENT of PATHOtOG-k, THE VICTORIA UNIVERSITY OF MANCHESTER 

In the past, benign tumours of the anterior pitmtaiT have been considered important 
because m some cases they gave rise to acromegaly, and m others to diswrbances 
chiefly due to mechamcal reasons In recent years, however, Cushing has hescribea 
a chnical syndrome which he has termed ‘ pituitary basophihsm and which he 
considers to be due to hypersecretion arising from a basophihc adenoma or baso- 
phihc hyperplastic area in the anterior pituitary Cases showmg this syndrome 
have a rapidly acquired and painful adiposity, lumbospmal pains, sexual dystrophy, 
hypertrichosis, and a dusky skin 

If the syndrome desciibed by Cushing is due to the hypersecretion of the 
basophihc cells m an adenoma or m a hyperplastic area m the anterior pitmtary, 
then such lesions must be closely associated with cases showmg this syndrome 
However, if tumours of this type are common, then they are of no etiological sigm- 
ficance, and their presence in these cases is only due to chance 

In the endocrine glands the whole question of benign tumours is intimately 
bound up with the process of hyperplasia m its general sense , m other words, 
many, if not the majority, of such growtlis aie m all probabihty not neoplasms m 
the true sense If these bemgn tumours are hyperplastic rather than neoplastic, 
then, as tissue damage and repair are usually associated with hyperplasia, such 
changes should be present in any senes including a considerable number of pitmt- 
anes An investigation of a senes of 260 hypophyses obtamed from routine post- 
mortem examinations showed that the hypophysis in this respect did not differ 
from the lemamder of the ductless glands In short, as the hypophysis is damaged 
quite frequently, repair m that organ is not uncommon, and therefore it is not m 
the least surprising that so-called adenomata or hyperplastic areas should occur 
The senes forming tlie basis of this investigation is made up of 260 cases 
examined at the Manchester Royal Infirmary in the course of the routme necropsv 
examinations The gland was exammed m all cases in which the cramal vault 
was opened The only hmiting factors were time and the condition of the tissues 
The hypophysis of each case was cut antero-posteriorly through the infundibulum 
an \e m HeUy s fluid Each half of the gland was prepared for paraffin 
seaons. and tee aecttona from the tendibnlnm legton were stamed by htemalum 

Sthn iL green or Weigett’s iion-hama- 

were e^d . " rraffel^ “f 

verc°rft'ntev^lrrS contained 23 tumours, and, of tee, 20 

ttere of a purely incidental character and had given rise to no symptoms The 
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histones from these tumour cases were quite typical of the disease evident at the 
time the patient was admitted into hospital, and at the time of death The cases 
m which the tumours had given rise to symptoms were (:) A case of acromegalv 
in which die anterior pituitary contained an acidophilic adenoma (6x85 mm ) , 
and (2) A case in which an acidophilic adenoma 25 mm in diameter had given 
rise to pressure symptoms Thus benign tumours of an incidental charaaer 
occurred in about 8 per cent of the cases of this scries 

The incidental tumours varied from o 2 mm in diameter to 7 X 3 5 mm Of 
the acidophihc type diere were 4 (i 6 per cent), of the basophilic 8 (3 per cent), 
and of the chiomophobe 5 (2 per cent) The remainder formed a miscellaneous 
group , in one case the tumoui was made up of columnar cells, while in 3 others 
small tumours consisting of greyish cells of a rather indifferent appearance were 
present in the infundibulum and in the pars nervosa The full details are shown 
in Table I 


Tabic I — Pituitary Adenomata, 23 Cases (2 in i case) 


Basophilic — 


Size ix mm 

M 

49 

Pernicious anxmia 

I 5 


r 

26 

Acute encephalitis 

I y 

05 

r 

57 

Otitis media 

03 


r 

40 

Pellagra and confusion (Fie 376) 

03 


M 

52 

Acute mastoiditis {Tig yr}') 

I 5 

^ 23 

F 

22 

Diabetes mcllitus 

I 5 


M 

36 

Addison’s disease (tuberculosis) 

0 2 


M 

31 

Glioma 

5 

2 

Acidophilic — 




M 

58 

Shock following fall 

03 


F 

24 

Pituitary adenoma 

25 0 


M 

17 

Renal infantilism 

2 0 


M 

26 

Fracture skull, meningioma dura 

0 2 


F 

62 

Pellagra and acute pancreatitis 

7 '■ 

3 5 

F 

66 

Acromegaly 

6 

85 

Chromophobe 

— 



M 

25 

Glioma and mihary tuberculosis 

I 0 


M 

42 

Cerebral hemorrhage 

I 5 


F 

44 

Addison’s disease 

I 8 


M. 

42 

Tabes 

04 


M 

55 

Cerebral hemorrhage 

0 2 


Miscellaneous 





F 

55 

Cerebral hemorrhage, columnar- 

0 6 



celled 


M 

48 

Cerebral hemorrhage (in infundi- 





bulum) 

03 


F 

37 

Diabetes mellitus (pars nervosa) 

15 


M 

50 

Ruptured cerebral aneurysm (in 




infundibulum) 

03 



In Table II the age and sex incidence of this group of tumour cases is 
compared with those of die whole pituitary senes 

The available data show, therefore, that incidental tumours occurred in 8 per 
cent of the cases in tins series when the gland was examined in the infundibular 
region only Had the glands been further examined, then most probably the 
incidence would have been proportionately higher Further, the basophihc tumour 
was the commoner type present The age and sex distribution were roughly com- 
parable with those of the general senes Nor did the diseases prevalent in these 
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Fig 376 — Case 1 Fema't, aged 40 Pellagra The tumour is about 0 4 0 6 mm and con- 

sists of basophilic cells which are about normal in size The growth is well demarcated from the 
glandular ti sues (Stained by hsmalum and eosin ) 
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cases give any specific indication^ but, on the contrary, they varied greatly Pellagra 
was present in 2 cases, cerebral haemorrhage in 4, and tumours in 4, while the 
remaimng cases were each of a different type AH had histones typical of the 
disease indicated for each case These tumours therefore occuried in no specific 
age, se\, or disease group This applied equally wcU for each of the several types 
of incidental adenomata of the anterior pituitar\' 


Tabic IJ — Age and Se\ Incidence or Pituitary Tumours 


Age 

Group 


Adenoma Scries 



General Pitlitara Series 

M 

r 

Toni 

Per Cent 

1 Number 

Per Cent 

Per Cent of 
Adenoma Cases 
n each Age Group 

0-9 





16 

76 

0 

10-19 

I 

0 

1 

4 

25 

10 0 

4 

20-29 

2 

3 

5 

23 

38 

152 

13 

30-39 

2 

I 

3 

r4 

‘ 34 

136 

9 

40-49 

4 

2 

6 

27 

52 

20 8 

12 

50-59 

5 

0 

5 

23 

47 

16 S 

II 

60-69 

0 


z 

9 

25 

10 D 

8 

70 + 




— 

9 

36 

0 

Totals 

14 


22 

100 

246 * 


— 


* Miles 151, fcmilcs 95 


Then m what way do these tumours differ from the actively secreting tumours 
of the acromegalic ^ The size of the tumour is no certain indication, as can be seen 
from Table I In the acroraegahe tumour the cells are hypertrophied (Fig 378) 
In contrast, the cells of the incidental tumours (Figs 379, 380) and of the tumour 
which gave rise to pressure symptoms (Fig 381) were hyperplasnc, and from a 
functional standpoint these cells were probably ineffective This one may reason- 
ably infer from what occurs in the thyroid 

Table III — Basophilic Cells High in 21 Cases * 

Age Group No of Cases 

0-9 

10-19 

20-29 

30-39 

40-49 

50-59 

60-69 

70 + 

♦Males, 16, females, 5 Age m 1 case not asailable 

But even if the basophihc adenomata had produced an effective and distinctive 
secretion, what type of symptoms might one expect ’ The whole series of 260 
cases included 21 cases in which the basophihc cell content of the anterior pituitary 
was defimtely high A study of these cases showed that the age and sex incidences 
were those of a fair sample (Table III) Acute diseases accounted for 5 cases 
tumours for 5, chrome nephritis for 2, and epilepsv for 2 The remaimng cases 
were each of a different type Thus, an abundance of basophihc cells in the 
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1 
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anterior pituitary is not peculiar to any age, sex, or disease group If these cells 
produced a hormone important to the sex mcchamsm of the individual, a definite 
difference could be expected, both with justification and without exception, as 
between infants and children as sexually immature and practically sexless on the 
one hand, and the adults on the otlicr This, however, was not the case, as the 
figures in the tables have indicated The incidence of cases showing a high baso- 
philic cell content in the anterior pituitarj' was high between the ages of 40 and 
60 years, but almost 40 per cent of all the cases in the whole series belonged to 
this age period 

The conclusion is, therefore, that the histological data from this series of 260 
hypophyses give no support to the contentions either of Zondek," that the basophilic 
cells of the anterior pituitary secrete a sex hormone, or of Cushing, that hyper- 
secretion of basophihc cells caused by the presence in the anterior pituitary of a 
basophihc adenoma or of an area of basophihc hyperplasia will give rise to the 
syndrome which he has termed ‘ pituitary basophilism ’ Adenomata as a whole 
occur m 8 per cent of cases, the basophihc type in 3 per cent, and they arc 
therefore too common to be of any special sigmficance 

I wish to thank Dr Tattersall, of the County' Mental Hospital, Prestwich, for 
the acromegahe hypophysis, and Mr H C Taylor for his care in preparing the 
photomicrographs 
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OF CARCINOMA. OF THE STOMACH INTO 
GENERAL PERITONEAL CAVITY 


By IAN AIRD 

CLINICAL TUTOR IN SURGERY. ROYAL INFIRMAPY, EDINBURGH 

A HUNDRED and ten years ago Laennec noted m his case book, “ Ventriculus hoie 
mrns ^tm loco scmhi et 3am pentomtis adest et tympanites peritoneahs 
and few since have been fortunate enough to make such a diagnosis with the same 
SnfiScrand the same accuracy Still to-day no clear chrncal Possum 
for us the pre-operative recognition of perforated carcinoma of the stomach , Ae 
infrequency of this catastrophe m even the widest surgical practice and tlie lack 
of a comprehensive Enghsh description of the condiuon conspire to render exact 
diagnosis uncertain A study of the details of available cases is thus jusHfied, and 
the raritj of a correct diagnosis—defimtely claimed in only five reported cases 
renders such a study not only justified but imperative In the considerauon ot 
perforated carcinoma of the stomach which follows, one case of the writer s wi 
be describedj 7 other cases treated in the Royal Infirmary^ Edinburgh^ during the 
last ten years will be summarized, and with these will be examined 71 cases 
collected from the available hteramre 


CASE REPORTS 


Case I (author’s case) — A ship’s mate, aged 27, was seized while out walking by epigastric 
pain, slight at first, but increasing gradually to become intense after an hour, and generalized 
then over the whole abdomen Vomiting of yellow fluid was frequent thereafter, but failed 
to reheve the pain Shght irregular epigastric pain, not consistently related to food, had 
been present untreated for some years This pain had been more severe, and almost con- 
tinuous for a few weeks before admission to hospital No vomiting or melsena had occurred, 
and there had been no loss m weight 

On Admission — On admission to hospital, si\ hours after the onset of the attack, the 
pam eased and the vomiting ceased The temperature was 97 6°, pulse 120, regular, and 
soft , respirations 22 Tenderness and rigidity were intense and generahzed, but maximal 
m the epigastrium No distension was present, a palpable tumour was not felt, and there 
was no dullness m the flanks Liver dullness was diminished 


Operation — A diagnosis of perforated peptic ulcer having been made, the abdomen was 
opened by a right paramedian reaus-displacmg incision, under gas and oxygen anesthesia 
The peritoneal cavity w as evacuated of gas and of about one pint of serofibrinous straw-coloured 
exudate The panetal and visceral peritoneum was everywhere congested No perforation 
was found on the anterior wall of the stomach or duodenum, but the omental bursa having 
een opened through the transverse mesocolon, a perforation was found on the posterior wall 
0 e stoiMch, X in in diameter, and situated near the lesser curvature about 2 in from the 

opening were ragged, white, and crumbling, and the perforation 
cunTtn,!^ posterior flap of a saddle-shaped ulcer which involved the lesser 

micht be malwmm f stomach No suspicion arose that this ulcer 

One of these yLs e' ^ glands was observed in the lesser omentum 

extreme diffiaTlu the perforation-a matter of 

tj ccount of the fnabihtv of the diseased stomach wall around the opemng 
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Gastrectomy seemed at one pomt the only solution, but ultimately a closure was effected 
by mattress sutures, and the closed perforation %vas overlaid by transve-se mesocolon 
A suprapubic stab mcision was made for the transmission of a dram to the react esicai 
pouch, and the paramedian wound was closed in layers Section of the excised omenta! 
gland proved it to be replaced by a highly cellular adenocarcinoma with no glandular 
arrangement whatever Immediate recovery was uneventful, but the degree of glandular 
metastasis was so great that a radical operation was not performed, and the patient 
returned home 

During convalescence a test-meal was given and the free acid estimated at a 5, the total 
acidity at II 5 Evvald units No organic acids were present X-ray examination before dis- 
chirge from hospital showed a six-hour residue of barium m the stomach, a large crater on the 
posterior wall, and some reflux of barium into the oesophagus 

Case 2 — gardener, aged 70, was admitted to hospital with a history of seven hours' 
severe, persistent, umbilical pain of sudden onset, accompanied by the vomiting of dark brown 
fluid Epigastric pam, a few hours after tood, and accompanied sometimes by vomiting, had 
troubled the patient at intervals for forty years, but had been recently improved by medical 
attention The abdomen vvas markedly md diffusely tender and rigid At immediate 
operation gas and gastric contents were present m the genera! peritoneal cavity, and a 
perforation through a large ulcerative prepyloric tumour vvas found This vvas closed, 
and the peritoneal cavity drained Recovery was satisfactory' for sixteen days, after which 
the patient began to go downhill, and death occurred on the twenty -third dav, probably 
from subphrenic abscess 

Case 3 — A coal-miner, aged 45, vvas attacked suddenly a few hours before operation by 
a sharp stabbing epigastric pain with rigidity of the abdominal muscles This sudden pain 
occurred while the patient was undergoing treatment in a medical ward for cpigastnc pain of 
two years’ duration, increased by food, relieved by vomiting, ind culminating m a recent 
hmmatemesis The free acid had been estimated at 70, the total acidity at 100 m the fasting 
juice, 30 and 50 respectively, rising steadily for two hours, after test-meal At operation a 
great deal of free fluid vvas found in the peritoneal cavity', and, in the stomach, a large saddle- 
shaped prepyloric ulcer, fixed and irremovable The perforation vvas closed, an enlarged 
gland excised for examination from the lesser curvature, and the peritoneal cavity drained 
The excised gland was shown microscopically to be replaced by masses of undiffereruated 
cells, with in scattered areas an attempt at gland formation The patient made a good immedi- 
ate recovery and left hospital on the eighteenth day of convalescence 

Case 4 — A man, aged 65, was admitted with a subnormal temperature, an almost imoer- 
ceptible pulse, and a cold clammy skin, too ill to give a clear history, but having suffered for 
twelve to eighteen hours from gradually increasing abdominal pain, mainly nght-sided 
Vomiting occurred once or twice Operation vvas performed at once, pale y'ellovv serous fluid 
found in the peritoneal cavity, and a large perforauon, impossible of closure, discovered in a 
tumour of the lesser curvature Jejunostomy vvas performed, but death occurred in forty- 
eight hours The post-mortem examinauon revealed an early fibrinous peritomtis, from a 
perforated irregular ulcer of the lesser curvature The stomach wall presented a hard diffuse 
infiltration around the ulcer , numerous secondary deposits were present in the omen'-a! glands 
and in the liver 

Case S — A man, aged 57, was suddenly attacked by severe epigastric pain, unaccompanied 
by vomiting, and persisting without alleviation nil admission to hospital six hours later For 
fifteen years epigastric discomfort had been present, coming on half an hour after food, some- 
times accompanied by vomiting of food, but relieved by sodium bicarbonate or the taking 
of more tood This history', supported by extreme rigidity of the upper abdominal muscles, 
encouraged a diagnosis of perforated gastric ulcer At operation, which was performed 
immediately, gas and turbid fluid were evacuated from the peritoneal cavity The parietal 
and visceral peritoneum vvas everywhere inflamed, and a perforauon, I in in diameter, vvas 
found on the anterior wall of the stomach, midway between cardia and pylorus, through an 
ulcerating tumour Enlarged glands were present in the lesser omentum, but no other 
metastases were found The perforation was closed, and gastro-enterostomy performed, but 
death followed within twenty-four hours 
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rn.r, 6 A map aEed 70, save a history of severe lower abdominal pain of sudden onset 
..d Z;® d«r°mr The to n.e .1 «ken had been vetoed After twelve 

tots thetJ was some kssemni of the pain, but its lomal intensity was shortly renewed md 
lurrtassed There had been one month’s previous indigestion— shght epigastnc pam on 
tai “Sr foIdrutoievS by tdlahs or by the tahn* of more food This had been aeoom- 
named by considerable loss in weight Generahzed abdominal rigidity was present, ^aMmal 
in the epigastrium Some tenderness was elicited in the hypogastrium and right iliac foss, 
and the pLence of free fluid in the pentoneal cavity was suspected At operauon y^howish 
flmd, suspending flakes of fibrin, was found in the peritoneal ravity The whole stomach wa 
generally infiltrated by mahgnant disease The actual perforauon nas not with absolute 
certainty detected, but a leakage was suspected from a point on the lesser curvature Enlarged 
glands were present both in the lesser omentum and m the gastrocohc hgament Drainage 
of the pentoneal cavity was effected, but death occurred four days later Section of an omental 
gland had all the appearances of a typical adenocaranoma 


Case 7 —A deaf-mute butcher, aged 72, was attacked suddenly by severe epigastric pam, 
vomited foul-smellmg fluid once, and was admitted to hospital a few hours later Difficulty 
of commumcation with the patient prevented any ehciiation of an indigesuve history, but he 
adimwed some reeem. loss m weight General tenderness and trgtdisy were present, maiamal 
just to the right of the umbilicus Shght distension was observed, no free fluid was apparently 
present, and no tumour was felt On a diagnosis of perforated peptic ulcer, immediate 
operation was performed , turbid flmd was evacuated, and a perforation found and closed 
with difficulty this had occurred through an obviously mahgnant ulcer of the anterior wall 
of the stomach which was partly adherent to the peritoneum of the abdominal wall An 
enlarged gland was excised from the lesser curvature, but showed no mahgnant invasion 
Death occurred forty-eight hours after operation, but a post-mortem examination was refused 


Case 8 —A housewife, aged 56, gave a history of a severe attack, sudden in onset, of 
generalized, cramping abdominal pam, of eight hours’ duranon For four years previously 
a heaviness had been complained of in the epigastrium, just to the left of the mid-line No 
vomiting occurred Food failed either to relieve or to increase the feeling of weight, which had 
no relation to meals Recent loss of weight had been noticed Epigastric ngidity and tender- 
ness led to a diagnosis of perforated peptic ulcer, and immediate operation was performed 
A large quantity of brown fluid found in the peritoneal cavity was evacuated, and a perforation 
through a carcinoma of the anterior wall of the pyloric antrum was closed with difficulty No 
metastases were present The patient made a good recovery and was discharged in three 
weeks, with the promise of a later gastrectomv, but on reporting later, a large mass already 
palpable in the epigastrium, and chnical evidence of liver metastases, forbade any further 
inter tnuon 


ANALYSIS OF CASES OF PERFORATED CARCINOMA 
OF THE STOMACH 

Chavannaz and Radoievitch,^® m a detailed and authoritative survey of per- 
lorated cancer of the stomach, with a collection from the hterature of 46 cases 
group the reported cases m four chmcal categories (i) Cases of sudden severe 
epigastric pain, accompamed by all the text-book signs of gastroduodenal perfora- 

nain indigestion (2) Cases compiaiiung of epigastric 

P sirmlarly sudden onset, but with no previous dyspeptic phenomena fq') 

T P“Sress.ve penl^nitif , ® 

simnler hr, '‘^idiout attention being directed to the abdomen It wiE be 

from eacS Xo Chavannaz’s categories, which differ 
combine also his third absence of prewous indigestion, and to 

sidcred merely as^is of r? 

cbnician’s no4e ^ pentomns insidious enough to escape the 


SOL xxn- 


-NO S7 


36 
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Of the 79 cases levievved m the present paper, only 67 are reported complete 
with chnical histones Of these, 44 (66 per cent) fall into the first group of 
fulminating cancerous perforation of the stomach into the general peritoneal cavity, 
and their histones correspond with those of seven of the cases reported above, 
and, incidentally, with the histones of typical perforated peptic ulcers The remam- 

23 (34 per cent of fully leported cases) share an absence of acute iiutial pam 
in other respects their symptoms varj' widely These can be termed convemently 
silent perforations of gastric carcinoma into the general peritoneal cavity, and 
among them is included the fourth case reported above The 12 cases whose 
chnical histones are lacking are useless in an analysis of symptoms, but their 
operative and pathological findings will be referred to later 

I FULMINATING PERFORATIONS OF CARCINOMA OF THE 
STOMACH INTO THE GENERAL PERITONEAL CAVITY* 

This, the commoner variety of mahgnant perforation of the stomach, includes 
two-thirds of the fully reported cases The age incidence resembles that of cara- 
noma of the stomach, ranging from 23 to 78 , 55 per cent of the cases fall in the 
40-60 age period Males suffer more than females in the proportion of 3 to i 

All give symptoms now recogm^ed as typical of gastroduodenal perforation — 
sudden severe epigastnc pain often relieved spontaneously, but temporanly, after 
a few hours The presence of vomitmg is commoner than its absence, and 
haematemesis occurred in one case If operation is not performed, death occurs 
m one quarter of the cases within twenty-four hours of the onset of the pain, and 
one case in seven dies within si\ hours Four cases hved longer than ten days 
without operation, and one hved for six weeks, m spite of an acute onset, a definite 
perforation, and, after death, the appearances of peritomtis Of the 20 cases 
which came to operation, 70 per cent gave less than a twelve-hour history of pam 
It is noteworthy that m half the cases perforation occurs while the patient is m 
bed, either at hospital or at home, under treatment usually for indigestion In 
only one case is the patient speafically stated to have been up and about at the 
moment of perforation 

Previous Indigestion is extremely varied, but in long-standing cases a 
recent increase in seventy is often observed In only three cases is previous 
dyspepsia demed , in one-third of the cases it has been present for more than two 
years, and in one-sixth for more than five years Previous haematemesis is more 
commonly admitted than demed 

Physical Examination elicits rigidity and tenderness suggestive of perfor- 
ated peptic ulcer in four-fifths of the fiilminant cases A tumour mass is rarely 
palpated The test-meal was exammed in 8 cases, and in only 2 of these was 
achlorhydria present In one case the acidity is described as normal, and m 
another free acid is stated to have been present, and total acidity to have measured 
55 Ewald umts The remaimng four cases gave figures of 3 5 and ii 5, 52 and 
70, 74 and 92, 70 and too 

The diagnosis of perforated caranoma of the stomach was made in only 5 
cases,-^’ and, of the remainder, fewer were diagnosed even as perforaoons 


* Based on an analysis of 44 cases 
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than as such varied conditions as appendicitis, peritonitis, cholecystitis, internal 
hemorrhage, or simple caranoma with perforation unsuspected In one case aortic 
aneurysm was the provisional diagnosis 

Operation was performed in 24 of these fulminating cases, of whom 1 1 leit 
hospital ahve— an immediate operaUve mortahty of 54 per cent If w'e exclude 
the cases of gastrectomy whose high recovery rate is probably artificial (see below), 
the immediate mortahty rate rises to 68 per cent This same lugh mortahty rate 
seems to hold, no matter how early operation is performed 

Perforation is through the anterior wall of the stomach in nearly mne-tenths 
of the cases In only two cases was perforation muluple In one case®’ peiforation 
occuned through an acute ulcer proximal to an annular tumour, and once^’ per- 
foration occurred through the anterior wall although the growth was on the 
posterior wall The perforation is usually less than a ’ in in diameter, but in 
one-sixth of the cases it is larger than a penny piece In the enormous majority 
of cases the perforating tumour hes near the pylorus or on the lesser curvature, 
and m 84 per cent it is of the ulcerative variety Metastases are present at the 
time of the perforation in nearly half the cases — usually in the omental glands, but 
sometimes m the liver, the pancreas, or the portal vein 

The pathological appearances of peritomtis are nearly always present shortly 
after perforation, and the exudate becomes seropurulent usually within twelve 
hours, occasionally the peritoneal cavity remains dry and free from severe con- 
gestion for some hours after perforation The peritoneal exudate is not infre- 
quendy descnbed as brown or black in colour 

The mahgnancy of the perforating tumour was confirmed histologically m 
approximately one-half of the cases, and in these the adenocarcinoma was the 
commonest histological vanety 


11 SILENT PERFORATION OF CANCER OF THE STOMACH INTO 
THE GENERAL PERITONEAL CAVITY* 

This group includes one-third of all fully reported cases The age and sex 
incidence corresponds to those of the fulrmnant variety Only three of the silent 
cases had much pain, and even in these tenderness was shght or absent The 
commonest course is an ascitic distension of the abdomen, with usually a dull 
generalized abdominal pam of gradual onset, and accompanied by little or no 
^ndemess or rigidity In one-fifth of the cases a palpable tumour is present 
Occasionally ^’ 52 j.|jg signs of perforation are sudden pallor, anxiety of 

expression, a rise in pulse-iate, a fall in temperature, and some shght abdormnal 
enderness So far as can be ascertained, nearly two-thirds of the silent cases 

pertorated while the patients were in bed in hospital undergoing treatment for 
gastnc symptoms 

of Indigestion is of less than a year’s duration in nearly mne-tenths 

£ive group, and only three reported cases of silent perforation 

often history of more than a year Previous hsematemesis is more 

meal iL the two cases whose test- 

was examined 


* Based on. an analysis of 23 cases 
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In only one of these cases was perforation even suspected, although m many 
a diagnosis of carcinoma of the stomach had been previously estabhshed Tuber- 
culous peritonitis, malignant peritonitis, and internal haemorrhage are the most 
common misdiagnoses Operation was undertaken m less than half of the cases, 
with an immediate post-operative mortality of 67 per cent 

The latent perforation, just as the fulminant, is usually solitary^, and through 
the anterior wall of the stomach, although multiple perforations and posterior 
perforations occasionally occur The perforating tumour is almost invari- 

ably found in the pyloric region or on the lesser curvature The ulcerative variety 
of cancer predominates, but proliferative and annular tumours arc more common 
m this than in the fulminant senes Aletastascs in the gastric glands, the liver, 
or the lungs are already present in nearly half the cases at the time of perforation 
Histologically^, the adenocarcinoma predominates 

The peritoneal exudate is frequently purulent at the time of death or of 
operation , the peritoneum rarely shows marked congestion, and sometimes® 
death supervenes before any peritoneal reaction occurs 

THE OPERATIVE TREATMENT OF PERFORATED CARCINOMA 

OF THE STOMACH 

Theoretically', the treatment of choice m cases of perforated carcinoma of the 
stomach would perhaps appear to be the same as that adopted in perforated gastric 
ulcer, namely immediate closure of die perforation with or without drainage of the 
peritoneal cavity, and perhaps supplemented by gastro-enterostomy, to be followed 
by gastrectomy (in cases of carcinoma) at a later date This treatment was in one 
instance adopted,®® to leave the patient still alive and well ten years later The 
presence of irremovable metastascs in one half the cases of perforated carcinoma, 
however, abolishes m these any hope of a radical cure Further, varying local 
conditions have necessitated in the reported cases a variety of tcchmque at the 
imtial operation 

The chief hindrance to simple closure of the perforation is the difficulty of 
apposing Its friable malignant edges by sutures, and this sometimes suggests 
immediate gastrectomy as the only pracucable procedure The seven cases m 
which this line of treatment was adopted all made at least an immediate recovery, 
but It must be remembered that gastrectomy would be performed only in cases 
with the most favourable possible general condition, and there is a tendency' 
probably for sohtary gastrectomy successes to be reported, and for gastrectomy 
failures to be absent fiom the literature 

The recorded results of the various immediate operative procedures are best 


summarized in a table — 

Recovered Died 

Drainage alone i 4 

Closure alone i 3 

Closure and drainage i 3 

Local excision and closure i 2 

Closure and gastro-enterostomy 5 7 

Closure and jejunostomy - 2 

Jejunostomy alone - 1 

Gastrectomy'o^ericio.cr 7 


16 


Total 


22 
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PERFORATION IN ‘ ULCER- CANCER ’ AND IN PRIMARY 
CARCINOMA OF THE STOMACH* 

It has been suggested that habihty to perforation is a feature, and, indeed, an 
exclusive feature, of those cancers of the stomach which occur at the site of a 
previously existent simple gastric ulcer This view is supported by the undisputed 
tendency of simple ulcer completely to destroy the muscular coat of the stomach, 
by the great preponderance (80 per cent) of ulcerating forms of carcinoma among 
perforated tumours, and by the perforatmg tumour s location, in 92 per cent of 
accurately reported cases, near the pylorus or at the lesser curvature Of all 
perforated tumours, however, only 29 per cent complain of more than three years 
previous indigestion^ and 61 per cent have had dyspepsia of less than a year s 
duration one case indeed,^® in which a bismuth senes six months before per- 
foration failed to reveal any pathological lesion, establishes the occurrence of 
perforation in a recent cancer of a previously healthy stomach 

It IS at this point convement to make some effort to explain the occurrence 
of two separate varieties of mahgnant perforation of the stomach We find that 
of the fulminant perforations only 46 per cent give a history of less than a year’s 
indigestion, while 87 per cent of the silent perforations have had dyspepsia of 
this short duration Further, of the eight fulminant cases whose gastric acidity 
was measured, while two had no free acid, one is stated to have had free acid 
present, one had fiee acid present in reduced amount, one had a normal free acid 
value, and three had defimte hyperacidity The two silent perforations whose 
test-meal had been exammed both presented a low combined acid value, and an 
absence of free acid This tendency of fulmmating perforation to occur in 
cases with high gastric acidity and long history, of silent perforation to have a 
low acidity and a short history, at once suggests that the former may be a com- 
plication of ulcer-cancer, the latter a comphcation of primary carcinoma of the 
stomach 

The selecnon of cases of ulcer-cancer from a mass of pubhshed case reports 
IS a difficult task — recogmtion of the condition is sufficiently puzzhng and contro- 
versial when the whole chmcal and pathological record of a case is directly acces- 
sible—yet m six of the reported cases (Fnedenwald and McGlannan (2), Isch-Wall, 
Jaisson, Quenu, and Toms) a previous ulcer could be excluded by their short 
stones, their achlorhydria, and the lack of ulceration in the perforated tumour, 
pertoranon having m these cases presumably occurred from necrosis and sloughmg 
n rather than from ulcerauve destruction Of these six cases, 

VO g relatively painless course, and one®® had a painful onset but httle 

remainmg three cases^’^’ had a painful course, but an early 
ea (rapid even for a perforation) after two to five hours, from general peritomtis 
aaffiw f probably accounted for by the low 

three^r° ^scapmg gastric content, the rapidly fatal peritomtis in the second 
stomachs*^^ admittedly septic content of many achlorhydric mahgnant 


used as a\on^ient * c stomach ’ is in the remainder of this paper 

peptic ulceration ^ those cancers of the stomach which are not preceded by simple 
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As a contrast to these, five cases (Albcrtoni, Thiedc, Suter, Reiser, and the 
third new case reported above) could be justifiably labelled ulcer-cancer from their 
high gastric acidity, long histones, and strong resemblance to simple ulcer in 
appearance — malignancy in these was suspected only because of metastases, or 
because of their subsequent course (Three of them were definitely described as 
typical ulcer-cancers, but the difficulty of establishing a histological diagnosis of 
ulcer-cancer in a tumour w'hosc muscle coat and musculans mucosa: have been 
destroyed at the site of a perforation must be borne in mind ) All these cases 
pursued a course identical with that of a perforated pepue ulcer 

From these considerations it is perhaps justifiable to conclude that perforation 
of a primary carcinoma of the stomach is likely to be cidier relatively painless, 
mild, and gradual in its course, or, if sudden and painfiil, then rapidly fatal from 
septic peritomtis , it is certainly true that the svmptoms of perforated cancer of 
the stomach will approvimate closely to those of a typical perforated peptic ulcer, 
if the gastric aciditj is high and the previous indigestion of long duration 

GENERAL PERITONITIS IN CANCER OF THE STOMACH 
MTHOUT PERFORATION 

Perry and Shaw-, in a detailed consideration of perforated cancer of the 
stomach, describe 17 cases of carcinoma of the stomach that died of peritomtis, 
but in whom no actual perforation of the stomach could be found after death In 
12 of the cases the onset of peritomtis was preceded by paracentesis or by an 
abdominal operation, but in the rcmaimng 5 no such obnous route for infection 
was open By permission of Professor John Fraser I append notes of a similar 
fatal case of carcinoma of the stomach, w'lth acute peritonius, but without per- 
foration — 

A man, aged 46, comphincd of acute persistent boring epigastric pain, of sudden onset, 
and of twelve hours’ duration Green sour fluid had been vomited , several years of 'indiges- 
tion ’ had preceded this attack The temperature was 100 S° and the pulse-rate 88 , the whole 
abdomen was motionless and rigid, there was considerable genenl abdominal tenderness, 
but this was intense in the left upper abdomen No free fluid was suspected, and the User 
dullness was not reduced On a diagnosis of perforated pepue ulcer laparotomy was per- 
formed, and the appearances of an acute pentomus found A large tumour mass w’as present 
m the pyloric part of the stomach, but no perforation was present FiMty of the tumour and 
wide involvement of the omental glands prevented any attempt at gastreciomj', as also did the 
general condiDon of the pauent A drain was accordingly passed down to the neighbourhood 
of the tumour, and the wound closed Death rapidly follow cd operauon At autopsy the 
removed stomach w’as distended with water without any leakage occurring through the tumour 
or through the stomach above it The intesunes were healthy and collapsed, the appenmv 
was pale and free from disease, and no inflammatory focus was present elsewhere m the 
abdomen Histologically the tumour W'as of undifferentiated spheroidal cells 


CONCLUSIONS 

I Two-thirds of the cases of perfoiated caranoma of the stomach are ful- 
minant in their course, closely resemble perforated peptic ulcer m their symptoms 
and signs, and should be diagnosed as perforations of the stomach The only 
puzzhng feature, present in one-fifth of the cases, is a relative or absolute absence 
of ngidity An exact diagnosis of perforated carcinoma is only hkely if the gastnc 
tumour has been previously diagnosed 
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2 In one-third of cases peiforation is more or less silent, pain and abdominal 
neidity being slight or absent Perforation should be suspected m cases of rapid 
asates or collapse when a history suggesttve of gastric carcinoma can be ehcited 

3 In both of these groups the perforating tumour is nearly always of the 
ulcerative variety, and situated on the lesser curvature or near the pylorus 

4 In nearly half of all cases metastases are already present when perforation 

occurs 

5 There is some evidence that a perforated ulcer-cancer of the stomacn 
resembles m its symptoms and course a perforated peptic ulcer Primary cancer 
of the stomach tends to perforate atypically, being either nuld and gradual, or else 
causmg early death m a few hours from septic peritomns 

6 The immediate operative mortahty rate closely approaches 6o per cent 
Immediate gastrectomy has been practised successfully in seven cases , excludmg 
gastrectomy, the most effective form of treatment appears to be closure of the 
perforation, supplemented by gastro-enterostomy, and followed later by gastrec- 
tomy, if removal is practicable 

7 Pentomtis can occur m the course of a case of cancer of the stomach 
without actual perforation of that organ 

I am mdebted to Mr J M Graham for permission to record the case which 
opens the present senes, and which was treated in his wards The other ongmal 
cases were collected by Mr L B Wevili and the Statistical Research Department 
of the Royal Infirmary, Edmburgh I wish to express my indebtedness also to 
Mr W J Stuart, Mr J W Struthers, Professor John Fraser, Dr Alexander 
Goodall, and Mr K Paterson Brown, for permission to use their cases 
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BILATERAL BIPARTITE PATELLiE 

By RUGGLES GEORGE 

DEPARTMENT OF ANATOMT, UNIVERSITY OF TORONTO 

A PATELLA m two parts is of scieaufic interest as an anatomical rarity and of 
practical importance m the differential diagnosis of fracture This communication 
records an instance in which the condition was met with m both patellte of a male 
dissecting-room subject aged 63 years The fact that attention is not directed to 
the condition in most of the recent standard text-books of orthopmdic surgery 
warrants this brief article 



Posterior view of the pateliie The supero-lateral portion of each patella is separate 
knS-cM separation has been made mote evident bT a 
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Pig 383 —Radiogram of patelte 
seen 


in Ftg 382 The fragment at 
TO be a separate piece of bone 


each supero-lateral angle is 
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The gross appearances of the right and left patella: arc similar At the supero- 
lateral angle of each patella a separate fragment is to be seen It is oval in shape, 
about 25 b}' 2 cm in diameter, bony in structure, and separated from the mam 
portion by a complete cleft (F/^s 382, 383) The slight differences between the 
two fragments arc that the right one is a tulle larger and more on the supenor 
border, while the left one is a little smaller and more on the lateral border Both 
of them. It will be noted, include the supcro-latcral angle 

A bipartite patella can be, tlicorcticalh , die result of either an ununited fracture 
or the failure of two ossification centres to fuse with each other It was thought 
that a microscopic examination of this specimen might assist m deading which 
mechanism accounted for this particular example of the condition, so sections were 



Fig 384 — Low power photomicrograph and kc> sketch of section through the cleft in the bipartite 
patella The separate portion is abo\c, and the posterior or articular surface of the patella to 
A, Cancellous bone of separate fragment of patella B, Zone of old calciPcd cartilage, C> FihrO’ 
cartilage bond of union, D, Zone of old calcified cartilage, E, Cancellous bone of mam portion oi 
patella (>"26) 


cut through the two bony fragments and the tissue connecting them to each other 
The sections were stained with hrematoxylm and eosin, and certain points of 
interest were observed on exarmnation (Fi^ 384) 

The first point of interest concerned the condition of the articular carulage, 
tvhich covered not only each fragment but also the tissue in the area between them 
The articular cartilage was continuous and showed no evidence of the repair that 
could be expected if there had been a fracture of the patella As each bony frag- 
ment offered a foundation foi the articular cartilage and was firmly pined to it, it 
seems almost inconceivable that a fracture of the bone could have occurred without 
a complete coincident fracture of the articular cartilage A small fissure was 
present m the articular cartilage over the area joining the two bony fragments, but 
this fissure did not extend through more than half the thickness of the articular 
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camlaee There was no change m the deeper part of the artrcnlai cartilage m 
this area, and no substitution of connective tissue for cartilage in Ae area winch 
would have represented the site of fracture m the cartilage if the patella had 


been fractured ^ ^ i 

The second observation of interest derived from an examination or the shues 

was the histological picture in the gap between the bony portions This gap was 
filled in with a type of connecuve tissue which demonstrated some of the leatures 
of both dense irregularly arranged fibrous connective tissue and caitilage The 
fibrous element was the predominent feature of the matrix, but occasional groups 
of cells, in lacunre and surroimded by cell envelopes, indicated a cartilaginous 
heritage The bone was separated from this tissue by a hne of demarcation similar 
to that surrounding the remainder of each bony portion Such hnes of demarca- 
tion are familiar to those who study bone, and they arise because other tissues, 
such as cartilage, never become bone but are always replaced by bone Thus there 
IS always a ‘ watermark ’ where bone formation encroaches on any other tissue 



Fig 385 — Though emargmanon of the patella appears not to have been described before 1902, 

«s occurrence is no new thing, as this photograph of a specimen m Case 27 m the Nafaral History 
Museum at Torquay, England, exemplifies so eycellcmly This patella was found with several other 
premstonc human bone» beneath the upper stalagmite deposit m Kent s Cave near Torquay It dates 
» R^^° 2 bly to Magda/enian or Aurignacian times or earlier For this photograph I am indebted 
0 rrofessor J C Boileau Grant and to Mr A H Ogilvie, F R A I , the Curator of the Museum 

This watermark is often notiung more than a junction of two surfaces of different 
natures, a jimction marked by the precipitation of stain This phenomenon often 
suggests the presence of a cement substance between the two surfaces, so that the 
watermarks are on occasion, perhaps none too accurately, called cementing hnes ’ 
Tines of demarcation are intensified when bone replaces cartilage because the hne 
abrupt change m the staimng reaction of the two types of 
atn\ When the formation of bone from an ossification centre has spread through- 
widp^^ formerly cartilaginous, the spread of ossification is marked by an ever- 
circle or line of demarcation between the cartilage and the bone 
sucrffest between the two bony portions of the patella 

ossifinaM ™ A. premature cessation of the spread of 

each Vinn^ separate centres The complete Ime of demarcation around 

y portion certainly suggests this explanation for the bipartite condition. 
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but cannot be considered as absolute evidence for this conclusion because it is 
possible that an abortive attempt at repair of a fracture might produce a line of 
demarcation bctivccn each bony fragment and the tissue which occupied the area 
between them If, however, the latter phenomenon had occurred, there would 
be. It IS thought, a histological picture of much irregularity in outline with other 
evidences of attempted repair, rather than a picture not dissinular to that seen 
around the remainder of the periphery of each bony fragment 

In a search for additional specimens of bipartite patella, 153 dned patella; 
from our bone collection were examined One of these had a furrow on the articular 
surface about 5 mm from the lateral border The area marked off by the furrow 
was penetrated on its antenor surface by a nutnent foramen, suggestive perhaps 
of an independent ossification centre Seven other patella: showed, in place of 
a supero-lateral angle, a depression first described by Kempson’ under the name 
of “ emargination ” {Ftg 385 ) The othei patella: were found free from defects 
of the borders and showed no sign of a bipartite character 

A bipartite character is not peculiar to the patella, but is found in other bones 
such as the parietal, zygoma, medial cuneiform, and sesamoid of the great toe 
Boyd" lecently reported a pair of bipartite carpal navicular bones 

HISTORICAL REVIEW 

In 1883 Wenzel Gruber,' of St Petersburg, described the first case of ‘ patella 
bipartita ’ and gave to the condition its name He reported an autopsy on a man 
of 21 years in which he had demonstrated a patella, otherwise normal, wth a small 
piece of bone attached by fibrous tissue to the supero-lateral angle There the 
matter rested for mnctcen years, until 1902, when Joachimstah described a patella 
consisting of two bony parts, and Kempson” noted that a depression at the supero- 
lateral angle was a common vanation 

In 1904 Wright'" described an anomalous patella in which two accessory patelte 
included the greater part of the lateral border of the bone 

In 1919 Salmond® described cases of fissured fracture of the patella in the 
neighbourhood of the insertion of the vastus laterahs In the hght of present 
knowledge there is httle doubt that some of these cases were not fractures but 
anomahes of development 

In 1921 Wingate Todd and McCally" found some type of defect of the 
paleUar border, such as fissure, fragmentation, 01 emargination, in 3 per cent 
of 682 skeletons They explained all these conditions as phases of a single type 
of anomaly, that in which the patella is not ossified from a single centre but from 
two or more centres 

In 1925 George and Leonard® reported 6 cases of persons having a separate 
piece of bone at the supero-lateral angle of the pateUa, and in 5 the condition was 
bilateral 

In 1930 Kahes® reported the history and X-ray findings on ii cases of bipartite 
patella Ten had the separation at the supero-lateral angle and the eleventh was 
a very rare variety with a transverse cleft towards the distal part of the patella 
The anomaly was umlateial in 4 of the 5 subjects in which X-rays were taken of 
both knees In 1931 Neviaser® reported a single instance of a umlateral bipartite 
patella 
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EXPLANATION OF THE OCCURRENCE 

Bipartite pateUa is generally stated to be an anomaly of ossificanon Ossifi- 
cation of the patella begins in the second year and is complete about puberty 
Ossificanon is usuaUy from a single centre and rarely from two or more centres 
Adams and Leonard^ and also Neviaser^ state that, even with two centres of 
ossificanon, the adult patella is usually one single bone unless fusion should fail 
to occur , in which case the result is bipartite patella 

Todd and McCally^^ suggested that an exanunauon of the patellm of children 
between the ages of 3 and 5 years might show more than one centre of ossification 


t 
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PiG 3^6 ■>! ra> of the knee of a boy of 6V years with two or three ossification centres for the 

pateUa, as indicated by an arrow 

Tius was done by Shands^® m a study of the X-rays of the knees of 100 children 
^ found 2 children each with a patella having 

in centres of ossification In one case the smaller centre was at the apex, 

other It was at the supero-lateral angle 

childrpn^°^i?^™^ work of Shands, a study was made of the X-rays of 78 

ts no rpp these patellm could be seen, to be bipartite, but there 

shadow tulf ° havmg been taken especially to give a clear patellar 

eniaremahp>„ patella close against the film One patella shows defimte 

special intprp ! supero-lateral angle Another, from a boy of 6| yeais, is of 
s ( 1“ 386) It appears to have thiee centres of ossification, though 
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there may be really only a single centre from which ossificauon is spreading 
irregularly A second X-ray from the same child at ir years shows no sign of 
bipartitism This indicates that the presence of multiple centres of ossification 
m the young child is not always followed by the development of bipartite patella 
when development is complete That is to say, multiple centres of ossification 
precede, but do not necessarily pioduce, a bipartite condition 

SUMMARY 

In bipartite patella it is with rare exceptions the supcro-latcral angle that is 
separate from the main portion of the bone This condition seems to be due to the 
failure of an accessory centre of ossification to unite with the mam portion of the 
bone Bipartitism is mostly bilateral Emargination is an allied condition, differ- 
ing not in kind but only in degree 

In addition to its interest as an anatomical curiosi^V there is the practical 
point that bipartite patella should not be mistaken for a fracture The location 
of the crack at the supero-latcral angle wall arouse the surgeon’s suspiaon, and the 
finding of a similar defect m the opposite patella wall probably confirm it 

To Professor J C Boileau Grant and Dr Arthur W Ham the author is 
greatly indebted for helpful advice and assistance in the preparation of this report 
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OSTEITIS FIBROSA: AN EXPERIMENTAL STUDY 

By HERMON TAYLOR 

FIRST ASSISTANT TO A SURGICAI, UNIT, LONDON HOSPITAL , 

LATE DEMONSTRATOR OF PATHOLOGY, ST BARTHOLOMEW S HOSPITAL 


INTRODUCTION * BIOCHEMICAL CONSIDERATIONS 


Until recent years the group of diseases classified clinically as the osseous dystro- 
phies has remained outside the field of exact pathology The group includes von 
Reckhnghausen’s osteitis fibrosa with cysts and giant-celled tumours, locahzed 
osteitis fibrosa which may be single or multiple, Paget’s osteitis deformans, rickets, 
renal nckets, ‘ delayed ’ rickets, coehac rickets, osteomalacia, and various idiopathic 
forms of osteoporosis Although it is now generally recognized that each of these 
conditions has its own specific pathology, yet it must be remembered that they 
also have the common character of the decalcification of the skeleton It is there- 
fore by the study of the calcium metabohsm in these different disorders that the 
mechanism of ossification and decalcification, both physiological and pathological, 
IS being elucidated Therefore, although the mam object of this paper is to 
investigate the process by which hyperparathyroidism produces the bony lesions 
which have come to be recognized as characteristic of its action, it is necessary 
first to consider osteitis fibrosa in relation to the general metabolism of calcium 
The skeleton, besides being the framework of the body, is the reservoir of 
calcium for the orgamsm, which is constantly being drained or built up, according 
to the supply of available calcium in the serum, and the mechamcal requirements 
of the bones themselves 


Calcium differs from most other important metabolites, such as sugar or 
cmonde ions, m that there is no conservation of it in the body, and deprivation of 
ca cium results m a constant dram of it from the skeleton into the urine and fseces, 
in evcess of the amount absorbed — a so-called negative calcium balance 

Lack of calcium may be due to an actual insufficiency in the diet, or to deficient 
sorption from the intestine in spite of an adequate diet, or may be the result of 
cessive excretion of calcium salts Calcium can only be absorbed from the 
PreanT ^ Excess of phosphate or alkah (carbonate) in the diet 

digesu calcium in the gut and prevents its absorption, while incomplete 

With absorption of fats causes precipitation of calcium soaps in the intestine 

absorotin result Similarly, lack of vitamin D, which is necessary to the 
tend to insufficient absorption of calcium, and, as calcium salts 

absorption f protein molecules, it may well be that incomplete protein 

of ‘ mimmizmg calcium absorption, is a factor in the etiology 

Idiopathic’ forms of osteoporosis 
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As m absorpuon, so m cvcrction, calcium is influenced by variations in the 
metabolism of other substances, the cflccts of which arc reflected in the calcium 
content of the scrum The scrum calcium must be regarded as a solunon in 
‘ biological saturation ’ with the calcium phosphate of the bones and is normally 
9 to II mgrm per loo cc scrum This biological saturation is greatly in excess 
of the ordinary chemical solubility of calcium pJiosphatc and is dependent on three 
factors the concentrations of protein and of phosphate in the scrum, and the 
amount of parathyroid hormone present 

Part of this excess calcium in the scrum is due to adsorption of calaum salts 
on to the serum proteins The amount adsorbed vanes directly with the amount 
of protein present, i mgrm of protein being cqunmlcnt to approximately o 5 mgrm 
of calcium per 100 c c scrum, so that normally 2 5 to 4 5 mgrm of the total serum 
calcium can be ascribed to this factor - The adsorbed calcium, however, is not 
ionized and is physiologically inactive — for example, the reduction of the serum 
proteins which occurs in certain forms of nephritis, with consequent reduction of 
the adsorbed calcium, docs not cause tetanic symptoms 

The remainder of the scrum calcium is present as calcium 10ns formed by 
dissociation of the calcium phosphate of the bones, but the amount, 6 to 7 mgrm 
per 100 c c , IS still in excess of the normal solubility of calcium phosphate, 2 5 mgrm 
per 100 c c This excess in ionized calcium is due to the influence of the para- 
thyroid hormone '* The mechanism of this action is not fully understood, but not 
only has it been shown that the ionized calcium of the scrum is reduced after para- 
thyroidectomy, and IS restored by the administration of parathormone, but that 
hypercalcacmia can be produced by excess of parathormone, and that the degree of 
hypercalcxmia is proportional to the amount of parathormone given 

Although the dissociation of the calcium phosphate of the bones into calaum 
and phosphate 10ns of the scrum is promoted in this w’ay by the parathyroid hormone, 
the dissociated 10ns and the sohd calcium phosphate of the bones are sull in equi- 
librium They are therefore subject to the law' of ionic dissociation — namely, that 
the concentrations of the calcium and phosphate ions, if altered, must vary inversely 
with each other, in order that they may remain in equilibrium w'lth the undissociated 
calcium phosphate Consequently, excess of phosphate 10ns in the serum from 
other sources causes a fall in the serum calcium, with deposition of calcium phos- 
phate in the bones, while a reduction of phosphate in the serum is accompamed by 
a rise in serum calcium, and solution of calcium phosphate from the bones 

Only this ionized part of the calcium in the serum is physiologically active, 
and reduction of the lomzed calcium by parathyroidectomy or by excess of phos- 
phate ions will cause the symptoms of tetany to appear (In forms of nephritis 
other than those referred to above, where phosphate is retained in the serum, the 
concentration of calcium ions may be reduced to such an extent as to cause tetany ) 
It must be noted that although the protein-adsorbed calcium is inactive. 
It IS necessary to determine the proportion of the total serum calcium thus put out 
of action in any particular case, before it is possible to estimate the amount of active 
calcium present In the investigation of a case of osteoporosis, therefore, the 
sigmficance of an abnormal serum calaum can only be interpreted by a knowledge 
of the serum proteins and phosphate 

There are thus two mam factors which control the balance of calcium between 
the serum and the bones, the concentrations of phosphate ions and of parathormone 
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in the circulation Turning first to the influence and variations of the phosphate, 
we find ourselves deahng at once with the acid-base metabohsm of the body, because 
the phosphate radical is one of the most important ‘ buffer ions ’ in the tissues If 
aadosis is impending, the buffer phosphate is excreted and the serum phosphate 
falls , calcium phosphate is then dissolved from the bones to restore lomc eqm- 
hbnum in the serum, and the consequent excess of calcium in the blood is excreted 
by the kidney Thus acidosis, which occurs in so many conditions, may result 
direcdy in a dram of calaum from the skeleton into the urine (A distinction must 
be made between the acids present in the gut which are necessary to the normal 
absorpuon of calcium, and the acidosis produced by faulty metabohsm, which may 
cause decalcification of the skeleton ) 

Calcium metabolism, then, is dependent on many outside conditions and 
circumstances— acidosis with all its causes, the metabohsm of fat and protein, 
vitamin D effects, and errors of dietary All these finally affect the calcium reserves 
of the body, and to them the decalcification of the skeleton observed in many chmcal 
cases, can be directly attributed In rickets and coehac rickets the skeletal effect 
IS due entirely to lack of calcium m the serum , in renal rickets it is due to phosphate 
retention by the kidney, with consequent excretion of calcium phosphate by the gut 
{see Case i, p 585), while osteomalacia is the combined result of dimimshed absorp- 
tion of calcium following vitaimn lack, and the acidosis of malnutrition and a cereal 
diet, together with the extra dram on the calcium reserves by the foetus in utero 
All cases of decalcification cannot, however, be explained by these phenomena 
alone Two advances have been made in recent years w'hich have gone far to the 
elucidation of the problem — the discovery of phosphatase by Robison in 1924,® 
and the preparation of an acuve extract of the parathyroid glands by Colhp in 
^925® The discovery of parathormone has placed in our hands not only the 
explanation of the apparent supersaturation of calcium in the serum, but also has 
helped us to recogmze that now famihar type of von Reckhnghausen’s disease conse- 
quent on a parathyroid adenoma It is to be noted, however, that decalcification 
hy parathormone proceeds by the same mechanism as by acidosis Thus Albright, 
Bauer, and their colleagues^ have shown that the first action of parathormone is to 
sweep phosphate from the blood into the urine , the serum phosphate falls, 
consequently the serum calcium rises, and reserves of calcium and phosphate 
are mobihzed from the bones The excess of calcium is excreted by the kidney, 
rnore is supphed from the bones, ana so a dram of calcium from the skeleton into 
e urine is established Decalcification, therefore, whether by parathormone or 
aci osis, IS the result of excretion of phosphate The difference, however, between 
e two agents is that m the case of parathormone there is also an absolute hyper- 
increase in solubihty of the calcium phosphate in the bones, 
e in acidosis the calcium in the serum is only increased relatively to the phosphate 
in th’^^^ result in an increase of phosphate as well as calcium 

the cak s or^iy before death, so that parathormone may have a direct action on 
com-' 1 Stines m these circumstances this action, however, does not 
tonia of lethal doses Toxic doses cause weakness, hypo- 

apparentrm,!^^!!* anorexia, followed by vomiting, coma, and death The 

hreer docpt: owever, varies with the amount of calcium in the diet, and much 

where the hvn can be tolerated by an ammal on a low calcium diet, 

, iP^tca csmia is not so extreme, than bv an ammal on a high calcium 
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diet “ The to\ic element is, therefore, the hypercalcemia rather than the para- 
thormone — a point of some importance in connection with the experimental results 
in this paper 

In the human subject theie can be no doubt that the hyperparathjroidism 
consequent on a parathyroid adenoma does cause von Recklinghausen’s disease, 
and It has been repeatedly shown that removal of the adenoma causes the bones to 
return gradually to normal However, not all parathyroid tumours have von 
Recklinghausen’s disease — 40 per cent of the cases of parathyroid adenomata 
collected by Barr and Bulger*' had no bony lesion Further, many cases of general- 
ised osteitis fibrosa established by histological examination of a piece of bone 
removed for section have shown, on biochemical investigation, no evidence of 
hyperparathyroidism In not a few such cases a thorough exploration of the neck 
has failed to demonstrate a tumour, and even normal parathyroids have been 
removed without effect on the bones Also we have seen that the skeleton is 


liable to decalcification by such conditions as acidosis, in the same wav as by para- 
thormone, at any rate in ordinary doses Considering all these facts, it is essenual 
at the present stage of our knowledge not to regard the histological features of von 
Recklinghausen’s disease and hyperparathyroidism as specifically related The 
characteristic features of von Recklinghausen’s disease are, clinically, that it is seen 
in fairly young adults, although the process actually began at some time in youth 
when the bones were most plastic , while, histologically, the presence of the cysts 
and the giant-celled tumours distinguish it from other decalcifying diseases The 
question is Are these histological characters necessarily the result of the action 
of parathormone, or can it produce decalafication without them ^ Conversely, can 
giant-celled tumours and cysts appear with decalcification from some other cause 
than hyperparathyroidism 5 Can von Recklinghausen’s disease, complete with 
giant-celled tumours and cysts, be produced experimentally by the action of para- 
thormone alone ’ The second part of the experimental work of this investigauon 


IS concerned with this problem 

The other discovery, that of phosphatase, has helped us to understand the 
chenucal processes of ossification Phosphatase is an enzyme that hydrolyses organic 
phosphates into inorganic phosphates, and it occurs at the three principal sites of 
phosphate metabolism — namely, in the intestinal mucosa where phosphorus is 
absorbed, in the bones where it is stored, and in the kidneys where it is excreted 
The enzyme, however, is only present in these tissues when and where they are 
actively functioning There is practically no phosphatase is the foetal kidney, and 
the phosphatase of bone occurs only at the sites of active ossification,^® at the epi- 
physial line and under the periosteum It appears, in fact, to be produced by, or 
concentrated m, the osteoblasts in these situations It is this local concentration 


of phosphatase in the osteoblasts that determines ossification , lomzed inorgamc 
phosphate is produced in situ from the practically non-iomzed orgamc phosphates 
of the serum This local increased concentration of phosphate 10ns upsets the 
local calcium-phosphate equilibrium, so that the solid salt is precipitated around 
the osteoblast In old compact bone with widely separated bone-cells the calcium 
IS precipitated in lamellte round the osteoblasts , but in an area of newly forming 
bone with young osteoblasts crowded together, the calcium is precipitated as a 
network of fine fibrils in the tissue matrix This physiological process of calcifica- 
tion to form bone is quite different from the process of pathological calcification, 
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such as occurs m tuberculous glands or arterial walls The latter type of calcification 
IS always preceded by degeneration of the tissue cells as the result of local toxins 
and/or local oxygen deficiency The hpoid substances liberated in the process of 
degeneration form compounds analogous to calcium soaps, which gradually change 
into deposits of phosphate and carbonate of calcium 

This IS the explanation of the metastatic calcification observed in experimental 
hyperparathyroidism, where toxic doses of parathormone have been given This 
metastatic calcification has clouded the conception of calcium mobihzation by 
parathormone, for apparently excess of parathormone in the circulation causes 
actual deposition of calcium in the soft tissues The toxic effects of hypercalcsmia 
mentioned above have, however, been observed by many workers, and Mcjunkin^" 
has shown that the metastatic calcification in the soft tissues is always preceded by 
marked degenerauve changes This effect, then, is an example of pathological 
calcification, the calcium being precipitated from the serum, primarily in com- 
bination with lipoid bodies, independently of the presence or absence of para- 
thormone 

It is the phosphatase m the osteoblast, then, that brings about ossification 
Now It has been discovered that in von Reckhnghausen’s disease and Paget’s 
disease and other disorders with extensive decalcification of the bones, there is 


a marked increase in the concentration of phosphatase in the plasma Normally 
the concentration in the plasma is very low, o 06 umts per cubic centimetre, but in 
these generahzed diseases of bone the concentration of phosphatase m the plasma 
may be increased as much as twenty times or more The questions arise What 
IS the explanation of this raised plasma phosphatase Is it connected with the cause 
or the result of the disease process in the bones ^ What is the function and fate of 
the phosphatase m this high concentration in the blood Is it destroyed or 
excreted > The first part of the experimental work set out below deals with these 
problems 


EXPERIMENTAL WORK 
PART /—EXPERIMENTS WITH PHOSPHATASE 

Preparation — A sterile solution of phosphatase, suitable for injection into 
fe rnade by a modification of Kay’s metliod as follows Two warm 

tion enclosed in the perinephric fat, to avoid bacterial contamina- 

the obtained from a recently killed pig , the organs were dissected out from 
kidn sterile instruments, and the renal capsules removed The sterile 

medulf dissected so that the cortex was roughly separated from the 

which ^ 1 occurs almost exclusively in the cortex of the kidneys 

cahces'l^^ Th° crushed than the whole kidney with its fibious 

form wate thoroughly ground up with sterJe sand and chloro- 

tepeated st ^ mortar, and allowed to stand for twenty-four hours with 
contammv temperature At the end of this time the fluid extract, 

ooliected and^k'^ phosphatase of the kidney substance, was 

the rabbits ice-chest, and subsequently was used for injection into 

Activity on Keeping — Kay’s method and 
oopted— namely, a known quantity of solunon containing the 
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unknown amount of cn/ymc was allowed to act on a substrate of excess of sodmm- 
B-glyccro-phosphatc at a P,t of 7 6 for forty-eight hours at 38X The concen- 
tration of phosphatase was then calculated from the amount of inorganic phosphate 
liberated from the organic combination by the action of the cn/ymc, and the umt was 
expressed as that amount of phosphatase which, acting on excess of substrate under 
the above conditions, liberated i mgrm of inorganic phosphate m forty-eight hours 
In all, three solutions of phosphatase were prepared during the course of the 
work, and it became necessary to estimate the strength of the soluuons from time 
to time in order to determine dosage The strength of the first solution was 20 
units per cubic cenumetre when first made, and Ftg 387 shows the rate at which 
the activity diminished over a period of seven months at — 4' C 



The second preparation of the cn/ymc was made some time later It was 
richer in phosphatase (30 units per cubic centimetre) and it was found that on 
standing for a long time at — 4” C a whitish sediment very slowdy separated out 
On investigation it was discovered that while the phosphatase acuvity of the mother 
liquor gradually diminished, that of the sediment remained constant The precipi- 
tate was, in fact, a stable preparation of phosphatase Fig 388 illustrates the 
relative activities of liquor and sediment with the lapse of ume 

Further investigation was instituted on this property of the kidney extract 
It was found that the sediment could not be extracted from the fresh preparadon 
by ordinary centrifuging or by filtering under pressure However, on centrifuging 
at 30,000 revolutions per minute in a Sharpie’s centrifuge, a greyish-white substance 
gradually adhered to the sides of the vessel This glutinous mateiial was scraped 
off with a little distilled water and the resulting emulsion was found to 
extremely concentrated preparation of phosphatase, as much as 36 units per cubic 
centimetre The chemical nature of the sediment was not exactly determined, but 
It gave the qualitative tests for protein The enzyme was probably adsorbed on to 
the protein debris of the crushed renal cells 

Injection of Phosphatase into Rabbits — The standard enzyme solunon 
prepared, it was injected into rabbits to determine whether the plasma phosphatase 
could be raised by this means, and, if so, whether any lesion in the bones woul 
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follow The ob)ect of this procedure was to determine whether the high plasma 
phosphatase observed m decalcifying diseases is concerned with the causation of the 
condition, or whether it is a secondary result of the disease process 

Expoiment i— Two adult rabbits on an adequate calcium diet were X-rayed, 
with controls, and their blood calcium, phosphorus, and phosphatase were deter- 
imned They were then given daily in)ections of the first solution of phosphatase, 
m increasing doses up to 65 umts intramuscularly Neither ammal died as a 
result of this, and estimations of the serum calcium, phosphorus, and phosphatase 
were made at intervals for six weeks At the end of that time, little effect having 
been noticed either in the blood chemistry or X-ray appearances, the method of 
admimstration was changed to the intravenous route, whereupon one ammal died, 
and the other was imected with smaller doses for eight days mote, and was then 
killed 

Table I shows the dosage of phosphatase, and the values of the serum calcium 
and the plasma phosphorus and phosphatase, the two sets of figures referring to the 
different rabbits 


Table I 


Date and Calculated Units 

Serum 

Serum 

Plasma 

OF Phosphatase Iniected 

Calcium 

Phosphorus 

Phosphatase 


Mgrm 

Mgrm 

Units 


pet 100 c c 

per 100 c c 

per c c 

April 19 

Ri 144 

44 

0 16 


Rj 148 

49 

0 16 

Increasing daily dose up to 65 units intramuscularly 

April 30 

Ri 150 i 

52 ! 

0 16 


Re 142 

50 

0 14 

Daily dose of 6 c c extract — equivalent to 62 units. 

, falling 

to 47 units of phosphatase 



May 31 

Ri 138 

! 54 

1 0 14 


Re 15 2 

1 48 

1 0 19 

Rabbits X-rayed Intravenous dose up to 15 uiuts daily 

June 8 

Ri 136 

Rn died 

38 

0 14 


It will be seen that the injections caused no effect on the serum calcium or 
phosphorus outside the normal variations for the rabbit, nor was the phosphatase 
hseff raised in the plasma Post-mortem examination showed some suppuration 
vh X Injection, but no softemng of the bones or calcification of the viscera, 
bur tiormal m all respects Sections were cut of the ribs, femur, and tibia, 
^owed no alteiation from the normal bone histology 

nhos change, it seemed extraordinary that the level of 

the pLsma should remain normal, m spite of continued injection of 

usina?^ Therefore it was decided to inject much larger doses in further rabbits, 
oossibu t Stronger preparation of phosphatase, to see whether or not it was 
0 raise the plasma phosphatase in this way 

preliminary chemical investigation of two rabbits as 
’ c c or emulsion of the phosphatase sediment, equivalent to 200 umts. 
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were given intramuscu 3 arl> daily for five days Estimations were made of the blood 
calcium, phosphorus, and phosphatase on the second and fifth days, the blood being 
taken five hours after the last injection Again (Table 11) only very shght altera? 

thTLft pathological effect was discovered in 

the soft tissues or decalcification in the bones 


Table II 



Sehum 

Calcium 

Serum 

Phosphorus 

Plassla 

Phosphatase 


Alcnn 

I Alprm 

Units 


per 100 c c 

per 100 c c 

per c c 

Before injection 1 

R, r6 0 

44 

0 12 

i 

R, 155 

50 

0 14 

200 units of phosphatase injected daily 


and day 

: R, 158 

48 

0 15 


R, 155 

54 

0 16 

Sth day 

R, 162 

48 

0 14 


R. 15 8 

50 

0 14 


The negative results of these two experiments laised the question whether 
phosphatase prepared from a pig’s Itidney was active in a rabbit, and, if so, what was 
the reason for the rapid disapparance of such large amounts so soon after mjecuon 
The third experiment was therefore made to discover the fate of the phosphatase 
injected, whether excreted in the unne, or destroyed in the circulauon It was 
first necessary to estimate the phosphatase content of the urine In the human 
this IS a very difficult matter, because the large amount of inorgamc phosphate 
present renders the extra amount produced by the phosphatase msigmficant in com- 
panson, the difference being well within the hmits of experimental error M C 
Bourne, however, has reported that rabbits on a diet of cabbage only, excrete 
practically no phosphate in the urine This point was investigated, and it was found 
that rabbits fed on a daily diet of 150 grm of cabbage and 75 grm of oats excreted 
only a minute amount of phosphorus m the urine Consequently, it was possible 
to apply the ordinary technique to the estimation of phosphatase m the rabbits’ 
urine. 

Next It W'as necessary to determine whether phosphatase in the urine was 
stable, or whether its activity was m any way inhibited To decide this point, the 
following experiment was performed — 

A series of five flasks was prepared contaimng (i) Normal rabbit’s urine , 
(2) Concentrated phosphatase solution , (3) Diluted phosphatase solution (i-io) , 
(4) A mixture of i and 2 , (5) A mixture of i and 3 Phosphatase estimations were 
performed on these five solutions, at intervals up to twenty-four hours later, and 
the results are set out m Table III 

From Table III the following facts can be deduced (i) That phosphatase is 
normally excreted in small amounts in the unne (column i) (2) That on standing 
this phosphatase is fairly stable in the urine (column i) (3) That although the 
activity of the concentrated solution of phosphatase m urme, as m water, does 
decrease slightly on standing, the dilute solution is relatively stable (colu^ 5) 

As the phosphatase in the urme of the rabbits in the mam experiment which follows 
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IS dilute, the results obtained may be regarded as accurate (4) That the activity of 
phosphatase is not inhibited by the urme, as the phosphatase values in column 4 
are roughly the means of columns i and 2, and those m column 5 are the means of 


Table III 



Phosphatase Values (Units per c c ^ 

Mixing 

Urine and 
Phosphatase 

(1) 

Rabbits 

Urine 

(2) 

Phosphatase 
Solution Cone 

( 3 ) 

Phosphatase 
Solution Dilute 

( 4 ) ^ 

Mixture of 

1 and 2 

(5) 

Mixture of 

1 1 and 3 

0 j 

0 20 

i 

074 

0 19 

057 

i 0 47 

1 

' 027 

i 0 20 

\ 


0 19 1 

i 

0 71 i 

0 18 

1 

055 

0 4S 

0 24 

0 10 

7 

0 22 

055 

0 19 

051 

0 30 

0 27 

0 21 

24 

0 18 

0 61 

- 

046 

0 40 

— 


The Italic figures m columns 4 and 5 ate the calculated arithmetic means of the phosphatase values of columns 
1 and 2 and 1 and 3 respectively, for comparison with the phosphatase values in the mrstures of urine and phos- 
phatase solutions actually found 


columns i and 3 The constant shght excess of the figures m columns 4 and 5 over 
the calculated amounts is due to the relatively increased activity of the enzyme by 
the dilution of the phosphatase solution with the urine (compare columns 2 and 3) 
This property is common to all enzymes 

Expeumejit 3 Fate of Injected Phosphatase m the Body — ^An adult rabbit, fed 
on the same diet as in the preceding experiment, was put m a metabohsm cage 


Table IV 


Time j 

Plasma 

! Plasma 1 

1 

Urine 

[ 

Urine 

Volume Urine 

j Phosphatase j 

j Phosphorus j 

1 Phosphatase 

Phosphorus 

IN Period 

i 

Umts 

Mgrm 1 

Units j 

Mgrm 

c c 


per c c 

per 100 c c i 

per c c 

per c c 


9 50 a m 

0047 

32 

— 

»_ 


10 so am 

-A 


0 263 

055 i 

3 

II 0 a m Injecuon of 580 umts of phosphatase 



II 35 am 

0 061 

~ j 

1 



1235 pm 

1 

! 

0 342 

0 52 

4 

10 pm 

0 070 

46 

— 


I 30 p m 

! 


0 098 

0 26 

23 

' 65 

2 15 p m 

2 35 p m 

0 054 

■ _ 

0 160 

0 48 

5 0 p m 

9 40 p m 

9 40 a m ^ 

0039 

0 048 
0055 

40 

28 

2 S 

0 132 

0 142 
0095 

0 56 

I 0 56 

046 

II 5 

24 

64 


orf bladder, phosphorus and phosphatase estimations were made 

of ^vT^ a sample of blood taken from the ear A massive smgle dose 

580 units of phosphatase (Sharpie’s centrifuge preparation) was then injected 
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intramuscularlv at four different places From an hour to an hour and a half later, 
the animal looked ill and had occasional tremors, but subsequently recovered 
Specimens of blood were taken at intervals for the next twenty-four hours, and the 
urine collected at the same times Estimations of phosphorus and phosphatase were 
made on both blood and urine, and the volume of urine in each period was measured 
The results are shown in Table IV , and from these data the actual amounts of phos- 
phorus and phosphatase excreted in the urine in each period were calculated and 
set out in Table V (columns 2 and 3) From these figures and the duration of each 


Table V 


1 

PrRioo ' 

i 

Totai 

PnOlPHATASr 
Eirnt tfd 
DURING PPRIOD 

Totaj 

Phosphorus 

rxcRriro 

DURING PtRIOD 

Ratp or 
rxcHcriov 
or 

Phosphatase 

Rate or 
rxCRPTION 
or 

Phosphorus 




Untt« per hour 

Mgrtn per hour 

9 50-10 30 a m 

079 

1 65 

079 

I 65 

Injection of 580 u 

ntts of phosphatase 



10 50-12 35 T m 

I 37 

2 08 

079 

I 2 

12 35- I 30 p m 

225 

60 

245 

65 

I 30- 2 15 p m 

I 04 

3 12 

139 

42 

215-50 pm 

I 52 

649 

055 

24 

S 0 - 9 40 p m 

341 

1352 

073 

29 

$ 4 opm ~ 





9 40 a m 

6 10 

29 20 

0 51 

24 


Twenty four-hour lota! of phosphatase excreted 16 4 units (a# oBninst 580 units injected) 

(-Summation of Column 2 ) 

period, the rates of excretion of the two substances were calculated (columns 4 and 
5, Table V) Figs 389, 390 were constiucted fiom the data in Tables IV and V 
and show respectively the plasma values and the rates of excretion of phosphatase 
and phosphate during the twenty-four hours after the injection From Fig 389 



It can be seen that the plasma phosphatase is at a maximum two after the 

r'Hrtn rii/»cnmnhlv the height of absorption into the circulation, and that it fa 
irao^Ug™ "eVhou^ The »rrespondmg nse .n ptaa phosphors 
LT coUnt .nc, eased exaeBo„ of phosphate (_P.g 390 tndteate dtat while 
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the phosphatase is in the tissues it is actively producms inorganic phosphate from 
orgamc combination In other words, phosphatase prepaied from a pig’s kidney 

IS active in a rabbit ^ -.c c:. 

The tremors (> incipient tetany) observed in the labbit an hour and a halt alter 

the injection also correspond to the rise in plasma phosphorus at this time, and may 
possibly be due to a loweied serum calcium attendant on this Unfortunately 
calcium estimations were not done in this experiment 

The rapid return of the plasma phosphatase to normal after its temporary rise 
explains the inabihty to find a raised plasma phosphatase m the first two experi- 
ments, as blood samples were taken five hours or more after the injections of the 
enzyme 

Fig 390 shows a delay of one and a half hours in the excretion of phosphatase, 
after its rise in the plasma, followed by a period of two hours of increased excretion, 
aftei which excretion also returned to the normal rate A consideration of Table F, 
however, shows that the actual total amount of phosphatase excreted m the twenty- 
four hours after the injection was only 16 4 units, whereas 580 umts were injected 
By far the greater proportion of the injected phosphatase must therefore have been 
destroyed in the body 

Summary or Results of Phosphatase Experiments 

1 Phosphatase is normally excreted into the urine m small amounts 

2 Phosphatase prepared from a pig’s kidney is active when injected into a 
rabbit 

3 Phosphatase injected mto a rabbit over a long period of time produces no 
bony lesion 

4 Phosphatase injected m large doses produces only a transient change in the 
plasma level 

5 Phosphatase in excess of the normal is very rapidly destroyed in the body, 
only a very small amount bemg excreted 

The sigmficance of these findings, and their bearmg on the problem of the high 
plasma phosphatase in osteitis fibrosa, will be left to the mam discussion following 
the second part of the experimental work 

PART //—EXPERIMENTS WITH PARATHORMONE 

The first experiment was undertaken to confirm some results obtained by 
Jaffe and Bodansky^^ m New York By injecting quite small doses of parathormone, 
these workers were able to produce decalcification of the bones of young dogs, of 
such a degree as to cause deformities and fiaaures Histologically, the bones showed 
many of the appearances of human osteitis fibrosa, such as fibrosis of the marrow, 
increased osteoclastic activity, and tlie formation of osteoid tissue, but they xvere 
unable to observe any bone cysts or giant-celled tumours It was decided to repeat 
this experiment on rabbits and to study in greater detail the histological changes 
produced in the bones 

Expenment 4 Four adult rabbits were kept on an ordinary diet of greens, 
oats, and bran, contaimng an adequate supply of calcium The calcium, phos- 
phorus, and phosphatase in the blood were determined, and controlled standard 
radiograms uere taken of the bones They were then each given daily 20 umts 
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of parathormone intramuscularly During the course of injections, fiirther X-rays 
were taken, and blood chemical examinations were made at intervals, the results of 
which are shown in Table VI 


Table VI 


1 

Rabdit 

No 

1 


Blood 


Datf and Dosage 

i 

i 

Serum 
CTlcjum ^ 

Serum 

Phosphorus 

Plasma 

Phosphatase 



Mgrm 

per 100 c c i 

Mgrm 
per 100 c c 

Unus 
per c c 

May 17 

I 

146 

4 6 

0 050 

I 

2 i 

12 6 

35 

0060 


3 

II 6 

44 

0 050 

20 umts of parathormone dai 

4 

;ly for 14 d 

15 0 1 

ays 

35 

0 070 

June 2* 

I 

14 2 

48 

0 050 

1 

2 ! 

138 

36 

0055 


3 1 

14 0 

50 

0 046 


4 i 

t 3 5 

42 

0 066 

Rabbits 3 and 4 40 units of parathormone daily f 

or 14 days 


June 16 

3 

14 2 

i 39 


80 umts of parathormone dai 

4 

ly for 67 d: 

138 

ays 

40 


June 15 

3 

12 9 

47 

- 


— 

14 1 

40 

— 

Aug 22t 

3 

133 

46 

0 070 

4 

145 

37 

0075 


• Rabbits 1 and 2 killed i Rabbits 3 and 4 killed 


After fourteen days’ treatment it was found that no effect was being produced 
on die serum calcium, phosphorus, and phosphatase, or on the bones, as far as could 
be determined radiographically Two of the rabbits were killed and post-mortem 
examinations made The bones showed no macroscopic evidence of decalcification, 
nor were any pathological changes found in the viscera or paiathyroid glands The 
bones were put in Zenker’s fixative for secuon later, but meanwhile the dosage of 
parathormone for the remaining two rabbits was increased to 40 uints per day After 
another fourteen days, blood examinations still revealed no change, so the dose 
was further increased to 80 umts, an amount far m excess of that used by Jaffe and 
Bodansky The injections were continued altogether for a period of three months 
without apparent effect, after which the two remaimng rabbits were kiUed lost- 
mortem oLmmauon again showed no obvious ohsnge m the 

The thyroid and parathyroids appeared normal, but in each r b tUp 

imph stand was fLd on each side of tho neck These together «d. of *e 
ribs^and a femur, were prepared for secuon The Ijmpb-gtands showed hiemor- 

given^^ifa small fmcLn "Sg^SCSTd m 

onlp .he semm. bn. to Mow 



EXPERIMENTAL SURGERY 


573 


the excretion of calcium and phosphorus m the urine and feces as well In addition, 
It was arranged to examine the bones histologically during the course of the 
experiment as well as post mortem 

A consideration of Sherman’s^® food analysis tables showed that the articles 
of food lowest in calcium, suitable for rabbits, were rice and tomato In view of 
the variabihty of foodstuffs produced in different locahties, an analysis was made 
of these two foods, and also of cabbage and oats m preparation for the third experi- 
ment using a high calcium diet Some differences were found between the results 
obtained and the figures given by Sherman, both sets of figures are set out in 
Table VII 

Table VII 


CA1.CJUM ii Phosphorus 

gnn per 100 gtm 



Author’s 

Result 

Shennan’s 

Figures 

Author’s 

Result 

Sherman’s 

Figures 

Rice 

0 012 

0009 

0 083 

0 096 

Tomato 

0 018 

ooir 

0031 

0 026 

Oats 

0 050 

0 069 

0 296 

0392 

Cabbage 

0 105 

0 106 

0 067 

0 099 


Experiment 5 — ^Two young rabbits 8 weeks old were put on a low calcium 
diet, consisting of too grm of nee and 50 grm of tomato daily This was equi- 
valent to an intake of 21 mgrm of calcium and 114 mgrm of phosphorus per diem, 
and a drop of radiostoleum was occasionally added to prevent rachitic changes 
After two months on this diet the ammals had put on very httle weight and 
their bones were very thin, but otherwise they appeared to be in an ordinary state 
of health They were then transferred to a metabohsm cage, constructed so that 
the feces remained on the grid which formed the floor of the ammal chamber, 
while the urine passed through and was collected in a receiver underneath the 
funnel-shaped bottom of the cage Some difficulty was at first encountered with 
the zinc from the cage washings in the unne, as this metal tended to interfere with 
the calcium estimations The difficulty was overcome by a shght modification in 
techmque, and by coating the interior of the cage with hard wax 

The excreta were divided into four-day penods, and the total weight of feces 
and volume of urine for each period were measured Ahquot parts of feces and 
unne were ashed in platinum crucibles, and the ash was extracted with 5 per cent 
HCI The calcium in the extract was determined by the oxalate precipitation 
method, and the phosphorus by the method of Fiske and Subarrow In this way 
the total intake and excretion of calcium and phosphorus could be determined, 
and the effect of the parathormone on the balance of these elements watched On 
the low calcium and phosphorus diet, the balances were both found to be negative, 
wffile the serum calcium was 10 8 mgrm per too c c , and the serum phosphorus 
36 mgrm per too cc Before injection of parathormone was commenced a 
por on 0 ri was resected from each rabbit, as the histological control speamen 
The operauon was done under local novocain ansEsthesia with a cloth over the 
nimals head, and caused no pain or distress, the rabbit lying quiedy without 
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struggling Ribs were selected for this procedure, partly on account of convenience 
and abihty to repeat the operation a number of times, and pardy because Jaffe and 
Bodansky found the histological changes m the rib much more marked than in the 
long bones 

A course of injections of parathormone was now begun, with increasing doses 
for each four-day metabolism period, rising from 20 umts to 160 units per diem 


Tabic VIII 


Daily Dosage 
or 

Calcium 

Phosphorus 


Parathormone 

Units, 

4-da\ Periods 

Scrum 

Dail> 

Excretion 

Unne 

Dail> 

Excretion 

Ticccs 

Scrum 

Datl> 

Excretion 

Urine 

Daih 

Excretion 

Tarccs 

Intake 


Mprin 
per 100 c c 

Mgrm 

SB 

Mjjrm 
per loo c c 

Mgrm 

Algrm 


0 

10 8 

37 

■■ 

36 

130 

40 

Calcium, 

20 

- 

no 

78 

- 

238 

81 

21 mgrm 
per dav 

40 

I2’2 

130 

13 

36 

155 

24 

Phosphorus 

80 

- 

77 

10 

- 

123 

28 

1 14 mgrm 
per day 

160 

103 

63 

12 1 

- 

184 

16 



On the eighth day of injection, dosage being now 40 umts, a sample of blood was 
taken and a second rib resected The blood calcium had risen to 12 2 mgrm , 
while the phosphorus was still 3 6 mgrm per 100 c c On the sixteenth day, after 



four periods on parathormone, the ammals were killed The serum calcium had 
returned to below the original figure, m spite of the dose of parathormone having 
rfaXd by this time 160 umts per day (The last phosphorus estimanon was 
unfo^rtunately spoiled) As regards the feces, the metabohsm work presented 
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some difficulty, because on this low calcium and practically non-residue diet the 
quantity of fseces was very small indeed and variable The fscal results in the 
metabohsm graphs are therefore somewhat inaccurate, but as the urine excretions 
are exact, the curves are substantially correct Table VIII shows the figures 
for the excretion of calcium and phosphorus in the unne and feces in relation 
to the intake and serum values of these elements Figs 391, 392 are metabohsm 
charts of calcium and phosphorus respectively, constructed from the data in 
the table 

The results show an extraordinary reaction to the parathormone The first 
period before injection shows the continuous negative balance sustained by the 
rabbit as the result of lack of calcium in the diet, a loss of about 40 mgrm a day 
The response to the first dosage of parathormone was immediate, the negative 
calcium balance being increased to 188 mgrm of calcium lost per day In the 
second period, with double the dose of parathormone, the response was less, 
143 mgrm of calcium lost per day , in the third period the loss was 87 mgrm and 
in the fourth 75 mgrm per day The response of the phosphorus metabohsm was 
even more unusual, only in the first period on parathormone was there an extra 
excretion of phosphorus Some compensating mechamsm was therefore estab- 
hshed against the action of the parathormone, which was sufficiently powerful to 
overcome the effect of the increasing dosage given The serum calcium reflects 
this change, rising shghtly after the first two periods, but falhng again at the 
end of the experiment Post-mortem examination of the rabbits showed no 
abnormahty m the soft parts, including the parathyroid glands The bones showed 
the results of the prolonged decalcification, and were very thin and hght compared 
with a normal rabbit On sphtting the femur lengthwise, the cancellous part had 
fewer and more dehcate trabeculte than the control, but the cortical bone in the 
shaft, although thinner, was hard and compact The ribs were very frail, but the 
cortex was a thin, well-defined layer Nowhere was any abnormahty discovered 
in the marrow 

Histological examination of the ribs removed during the experiment confirmed 
these post-mortem findings The first specimen, taken before parathormone 
injection, showed the effect of calcium deprivation, but the thin cortical layer was 
composed of laminated bone with well-formed Haversian canals, while active 
hiemogenesis was proceeding in the normal marrow The young ammal, in fact, 
having been almost deprived of calcium from the age of eight weeks to four months, 
nevertheless made the best possible use of what it had, and laid down the normal 
structure of compact bone in the skeleton The second rib resected showed very 
httle difference from the first, the extra dram of 150 mgrm of calcium daily for 
eight days having produced no apparent histological change, while microscopic 
examination of the ribs and femora obtained post mortem showed the same picture 
No fibrosis was to be found anywhere in the marrow, no osteoclasnc activity, and 
no nev> osteoid bone 

In view of the absence of bone effect, and the unaccountable compensation 
to the parathormone developed by these rabbits, a further experiment was arranged 
Jaffe and Bodansk}' found that the effect of parathormone on the bones of their 
dogs was much more marked the j^ounger the ammal, the most pronounced effect 
being produced on very young puppies Also they were able to obtain their effect 
on the bones irrespective of the amount of calcium m the diet, the only difference 
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being that the animals on a high calcium diet suffered more severely from the toxic 
symptoms of hypercalcaimia than did those protected by a low calcium diet How- 
ever, as I had so far failed to produce m rabbits anything more than a slight rise 
in serum calcium, it was decided this time to use very young animals and to give 
them an adequate diet m all respects, although controlled by the needs of the 
metabohsm work 

Expel iment 6 — Two young rabbits 6 weeks old, from the same htter, were 
kept in the metabolism cage on a constant daily diet of 150 grm of cabbage and 
75 of oats, equivalent to a daily intake of 195 mgrm of calcium and 322 mgrm 
of phosphorus The metabolism periods were reduced to three days, and a pre- 
liminary period of twelve days on this diet was allowed before the injections of 
parathormone were begun, in order that equilibrium between intake and excretion 
should be established During these four periods the calcium and phosphorus 
balances, serum concentrations, and plasma phosphatase were determined, standard 
X-rays were taken, and a portion of nb was resected from each rabbit as before 


Table IK 


3-Dav 

Periods 

Calcium 

j Phosphorus 

Plasma 
Phospha 
TASE 
Units 
PER C C 

Scrum 

Intake 

E\crcttons 

Serum 

Intake 

E'ccrctions 

Total 

Urine 

Faces 

Total 

Urine 

Farces 

I 


535 

624 

360 

264 


1042 

1034 

26 

1008 


2 

- 

322 

434 

283 

15 1 

- 

738 

680 

16 

664 


3 


447 

498 

191 

307 

— 

828 

884 

16 

868 



Rib resected 


4 

Ri 

Rj 

10 2 
12 6 

485 

464 

202 

262 

Injection of par: 

ithormone 41 

:> units 

daily 

5 


- 

422 

1282 

320 

963 

6 

R. 

R; 

13 0 
13 6 

400 

943 

341 

602 

7 


- 

422 

775 

222 

533 

8 

R. 

R= 

II I 

124 

422 

682 

153 

529 


Rib resected 



885 

649 

865 

404 

885 

366 

885 

400 


9 

12 

6 

8 


615 I 


0 18 
0 X5 


640 I 

392 

360 

392 


026 
0 19 


9 


— 

407 

614 

163 

10 


- 

422 

714 

258 

II 

R. 

R 

10 6 
12 8 

422 

559 

141 

12 


- 

404 

616 

272 

13 


“ 

359 

403 

180 


Animals killed — ribs removed 



817 

495 

17 

478 

- 

885 

404 

19 

385 

3 9 
47 

885 

494 

4 

490 

865 

35 ° 

7 

343 


596 

505 

5 

500 , 


451 

465 

418 

344 
223 j 


The investigation period then commenced, and the animals were given 
a constant dose of 40 units of parathormone daily by the intramuscular route 
After twelve days, during which the serum changes were followed, another poruon 
of rib was taken from each rabbit for histological examination During this first 
parfofX experiment, as in Exper^ment 5, the serum calcium of each amma was 
Lsed and there was a marked immediate rise in the amount excreted During 
the succeeding twelve days, the excretion of calcium dechned progressively, and 
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the serum calcium returned to its previous level After two further periods the 
ammals were killed and the third specimen of ribs was obtained post mortem 
Table IX is a record of the intake and serum values of calcium and phosphorus 
and the excretions of these in the urine and feces respectively, together with estima- 
tions of the plasma phosphatase Fig 393 is a calcium metabohsm chart of the 
experiment with the serum calcium changes of the two ammals also shown 
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4 Following the initial excessive excretion, the calcium loss diminishes, in 
spite of the continued adimnistration of the parathormone, until at the end of the 
twenty-four days the excretion is little more than the intake 

5 The phosphorus metabolism responded, if at all, by retention of phosphate 
rather than increased excretion This may be associated with the fact mentioned 
earlier, that rabbits on this type of diet excrete practically no phosphate in the 
urine (see Table IX) 

This remarkable result is reflected strikingly in the three specimens of rib 
The first specimen (the control) was hard, broke like match-stick, and could be 
splintered but not cut by a knife Section of this nb showed a normal compact 
lanunated cortex, with normal red marrow in the centre 

Before the second resection the thorax was palpated and one or two rather 
plastic areas were felt at the anterior ends of the ribs, in particular in the stump 
of the rib already resected — at some distance, however, from the cut end 



riG 394 Section of rib showing dccnlcification bj parathormone (E\p 6, First Phase) 

This was not corroborated by the radiograms, but respiratory movements 
rather blurred the outlines of the anterior ends of the ribs (Also no diminution 
of density of the shadow or alteration of bone pattern was observed m the long 
bones ) However, the plastic part of the same nb from which the first portion 
had been removed was selected for resection, and after lemoval it was lonndto 
be soft and elastic, and could be bent without breaking and cut with a knife This 
rib was unfortunately left too long (though only eighteen hours) in the decalcifying 
fluid, and became somewhat broken up before it could be mounted m pamffi 
The section, however, of which a microphotograph is reproduced (Fig 394), shows 
striking decalcification of the cortex, only the distorted connective-ussue frame- 
work remaining The marrow, moreover, shows multiple small haemorrhages m o 
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Its substance, while the line of demarcation between cortex and marrow is irregular 
and indistinct as compared with Rib l It is to be noted particularly that m this 
rib, removed at the height of decalcification, there is no evidence of osteoclastic 
activity and no giant cells are present, except those of the hasmatogemc type in the 
marrow The marrow hemorrhages, however, are important in cormection with 
the appearances m Rib 3 

The third specimen of rib was obtained post mortem When the side of the 
dissected thorax was viewed by transmitted hght, speckly areas were observed in 
one or two of the ribs, which, however, were not softened Specimens were taken 
for section from the speckly areas and from the normal-looking parts Sections 
of the latter showed fairly normal appearances, and nothmg abnormal was present 
in the marrow , the cortex was sharply demarcated from the marrow, was well 
calcified, and contained no giant cells or fibrosis Sections of the speckly parts 
of the rib showed striking changes {Fig 395), the classical histological appearance 



Fig 395 — Section of rib f high magnificaiion) during stage of repair of decalcification and marrow hemorrhage 
Note fibrosis of marrow and giant cells — typical osteoclasts (E\p 6, Second Phase) 

of osteitis fibrosa The cortex was partly recalcified, not as a continuous layer of 
compact bone, but broken up into separate small areas by young fibrous tissue 
The marrow was entirely replaced by fibroblasts of the same shape and type seen 
m sections of von Recklinghausen’s disease, and numerous giant cells identical in 
appearance with those in chnical osteitis fibrosa were present They were large, 
rounded ceils, with from two to six nuclei m the centre Some of them lay amongst 
the fibroblasts which had replaced the marrow, but most lay in apposition to areas 
of bone The bone in contact with the giant cells was eaten away m the manner 
characteristic of osteoclasts, the giant cells lying m typical Howship’s lacunas 
Moreover, examination under the high power of the microscope showed that the 
giant cells presented a different aspect accordmg to their size The large, fully 
formed cells, parucularly the few tying alone m the yoimg fibrous tissue, had a 
rounded, oval tyXoplasm, with five or six circular nuclei m the middle of the cell 
VOL \\n— \o S7 30 
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The immature cells, characteristically those forming along an edge of bone, had 
fewer, more elongated nuclei, which corresponded to processes of cytoplasm radiating 
from the ceil The appearances were, in fact, that the giant cells were being formed 
by fusion of two or three of the proliferating connective-tissue cells round about 
The stimulus to the fusion seemed to be the presence of an irregular edge of bone 
amongst the proliferating cells, and all stages from the early fusion to the fully-grown 
giant cell could be seen 

Other bones of the animals were examined post mortem, but none of these 
appearances was found Only one abnormality was discovered — namely, an area of 
apposition of new bone on the endosteum of the shaft of one of the femora The 
new bone had destroyed and replaced part of the marrow, remains of which could 
be distinguished in the new tissue 

The soft parts of the animals showed no abnormality , there was no evidence 
of metastatic calcification, and the parathyroid glands appeared normal both macro- 
scopically and on section 


Summary or Results or Parathormone Experiments 

1 Prolonged injccuon of parathormone into an adult rabbit has no effect on 
the bones 

2 Rabbits fed from the age of 6 weeks to 4 months on a diet inadequate in 
calcium have a negative calcium balance, and develop osteoporosis of the bones, 
which, however, are otherwise normal m structure 

3 Young rabbits given a severe course of treatment with parathormone 
respond at first by an increased excretion of calcium and a nse in serum calcium 

4 Following this initial response, in spite of continued injection of parathor- 
mone, the serum calcium and the excretion of calcium return to normal 

5 Young rabbits on a low calcium diet do not develop bone lesions other than 
decalcification as the result of parathormone injections, whereas 

6 Young rabbits on a high calcium diet do develop local lesions in the bones, 
similar in histology to human osteitis fibrosa 

7 The lesions in the marrow caused by excess of parathormone are (n) 
Haimorrhages in the stage of active decalcification , and (6) Fibrosis with 
giant-ccli formation m the stage of healing 


DISCUSSION 

The experiments of PaH I show conclusively that phosphatase given to a 
rabbit, either over a long period of time, or by high dosage over a shorter period, 
or by a single massive dose, has no effect whatsoever on the bones It must be 
concluded, therefore, that the increased plasma phosphatase observed in decalcifying 
diseases is the result of the disease process and not the cause of it Moreover, 
It has been demonstrated {Experwient 3) that phosphatase in the plasma is very 
rapidly removed from the circulation, a little by excretion, but mainly by destruc- 
tion In generahzed disease of bone, therefore, with a continuous high plasma 
phosphatase, if the enzyme is being continually removed, it must also be constantly 
replaced This can be explained on the following hypothesis Bones undergomg 
prolonged decalcification, as in osteitis fibrosa, are acted upon in two ways On 
the one hand is the influence of the decalcifying agent, and on the other the response 
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of the weakened bone, whereby the osteoblasts are stimulated to form new bone 
This they do by an increased output of phosphatase, which, however, is constantly 
being swept away into the circulation, causing the high concentration of phosphatase 
observed m the plasma, where, as I have shown, it is destroyed 

The struggle of the bone-cells to compensate in this way the dram of calcium 
IS well illustrated in the mixed histological appearances of a decalcifying bone 
The effect of the decalcification is seen in the enlarged Haversian canals and the 
spaces round the vessels The reaction of the bone is indicated by the excess of 
osteoid material and the areas of actual calcification in it, where the local acuvity 
of the osteoblasts has concentrated enough phosphatase to cause formation of new 
fibre bone This explanation of the high plasma phosphatase is independent of 
the nature of the decalcifying agent, which is m accordance with the observation 
that the plasma phosphatase is high in aU types of decalcifymg diseases, whatever 
the cause 

This view of the role of the osteoblast to form phosphatase is m accordance 
with a great deal of evidence relating to ossification in other circumstances, both 
normal and experimental Many workers, including Leriche and Pohcard,^® Jones 
and Roberts,^® and others, have observed decalcification m bone m the presence of 
hypertemia According to my view, this is not so much a case of decalafication 
as of hindrance of recalcification by excessive removal of phosphatase, as the result 
of hypersemia That strain be the stimulus to the formation of phosphatase by 
the osteoblasts is in agreement also with the view so long held and amply proven 
by surgeons, that bone is laid down along the hnes of strain, resulting, for example, 
in the mechamcally optimum pattern of the trabeculae in cancellous bone and the 
hollow compact shafts of the long bones 

Again, the theory of ossification here put forward is not at variance with the 
idea that the osteoblast is formed by metaplasia of ordinary connective-tissue cells 
It merely suggests that the metaplasia consists in the formation of phosphatase by 
these cells, so that they lay down bone Huggins®® has shown that other cells 
which form phosphatase (e g , bladder mucosa cells), when transplanted into con- 
nective tissues, give rise to the formation of ectopic bone Furthermore, it has 
been shown by the writer (an unpublished expenment) and others that ligation 
of the renal artery in a rabbit results in conversion of the kidney, which contams 
a large amount of phosphatase, into a mass of bone, not an amorphous calafication 
as occurs m other degenerated tissues In addmon, true ossification has been 
reported in abdominal scars, also a site of excessive tissue strain, and the formation 
of bone was immediately preceded by the appearance of phosphatase in it It has 
been observed, too, that the formation of bone m the mesenchyme in the nuddle 
of the growmg hmbs of the fcetus— the hne of continuous strain— also coincides 
With the appearance of phosphatase in this situation 

The theory of ossification put forward, therefore, is that connective-tissue cells 
respond to strain of continuous type by the formation of phosphatase, whereby 
bone is laid down in the matrix round the cells, which thus become typical 
osteoblasts 

However, to return to the subject of the high plasma phosphatase, it must not 
be supposed that this should cause a general deposition of calcium The calcifying 
power of the phosphatase in the osteoblast hes m the local concentration of its 
action, wherebj the amount of phosphate ions around the cell is increased, and 
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calcium, which was m equilibrium m the general circulation, is precipitated A 
diffuse increase in phosphatase would merely cause a permanent sbght shift in 
the calcium-phosphorus ratio in the tissues, without any precipitation of sohd 
salt 

With regard to parathormone, the absence of any effect on adult rabbits is 
comparable with a similar result by Bauer- and his colleagues on adult rats, and 
by Jaffc and Bodansky=^^ on gumca-pigs, while even in dogs the latter workers had 
difficulty in producing an effect in adults, except with very large doses But it 
has been shown that young rabbits do respond to the drug, although temporanly 
Indeed, the most striking result of the expcnmcntal work is the compensation to the 
action of parathormone developed by young rabbits, and demonstrated by the changes 
in scrum calcium, calcium excretion, and bone histology Where, however, the 
bones have been already subjected to prolonged dccalafication, as m Experiment 2, 
the extra dram of calcium due to the parathormone seems to be distributed evenly 
over the skeleton, and there arc no areas of severe damage as in Experiment 3 This 
may be explained by the protection afforded by the low calcium diet {see below) 
or perhaps by the somewhat greater age of the rabbits in the former experiment 
Jaffe and Bodansky found that the effect of parathormone was more pronounced 
the younger the dog, an observation that is in agreement with mine, but they 
w’cre able to produce a relatively permanent effect on the bones of puppies, w'lth 
only a small fraction (2 to 5 units) of the parathormone given to mv rabbits More- 
over, the effect w'as a continuous one, although it diminished m intensitj' as the dog 
grew older, whereas in rabbits the effect was very transient It was, m fact, remark- 
able how rapidly the affected parts of the ribs became first decalcified and then 
rccalcificd (albeit with other changes) in the space of one month 

The nature of the compensatory process is not clear Pugslcy"' reported a 
similar compensation in rats and w’as able to show that it was not due to an immune 
body in the scrum, for inoculation of an untreated rat wuth serum from an ‘immune’ 
rat did not protect it from the parathormone 

It IS possible that man also may have a mechanism of compensation to para- 
thormone, although slight compared with the rabbit, as it has been noticed that 
ihe curative effect of parathormone in cases of tetany following parathyroidectomy 
diminishes steadily the longer it is used Apart from the question of compensation, 
there is a metabolic difference between the human being and the rabbit m the 
response to parathormone, for, as these experiments show, the resulting increased 
excretion of calcium occurs by way of the ffcces in the rabbit, whereas in man the 
excess is eliminated almost entirely by way of the urine {Case 2, p 586) It has 
been shown that the rabbit excretes no phosphate in the urine on what is, for this 
animal a normal diet (cabbage and oats), whether given parathormone or not But 
Albright, Bauer, and Aub have shown that the decalcifying action of parathormone 
in ordinary doses in man is the result of excessive phosphate excreuon in the urine 
It seems probable, therefore, that the compensation which occurs m rabbits, but 
not human beings, is connected with this difference in phosphate metabohsm m the 

two species - . , , 

However, m spite of the compensation, it is quite clear that parathormone 

will produce localized lesions of osteitis fibrosa in the ribs of rabbits Moreover, 

It seems that the question of how the lesion developed can be answered by these 
experiments, particularly Experiment 6 
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This experiment is distmctly divisible into two phases — decalcification and 
compensation The decalcification m the first phase is the direct effect of the 
parathormone It is locahzed in type, affecting especially the ribs at their sternal 
ends, and is accompamed by htemorrhages into the marrow The cause of the 
hsmorrhage is probably as Mows It has been shown that hypercalcemia is toxic 
to body ceils, and that in high doses parathormone causes a rapid degeneration of 
the viscera Now the concentration of calcium in the blood of the capillary vessels 
at the actual site of decalcification, must be much greater than that in the general 
circulation Consequently, these vessels are sub)ect to the most toxic action of 
the calcium, with the result that the endothehum of the bone capillaries is damaged 
and extravasation of blood takes place into the marrow The dependence of the 
htemorrhage on hypercalctemia m this way would also explain the absence of haemor- 
rhages m the rabbits on a low calcium diet, as those ammals had a correspondmgly 
lower serum calcium than those on an adequate calcium diet In the latter ammals 
the extra concentration of calcium in the bone capillaries, added to the general high 
serum calcium, was sufficient to cause the haemorrhages into the marrow 

It seems, therefore, that marrow haemorrhages depend on the severity of the 
decalcification, whereby calcium is concentrated m the vessels of the bone to such 
a degree as to damage the vascular endothehum 

To return to the second phase of my experiment, it was found that where there 
had been no damage to the marrow bv haemorrhage, the bone recalcified normally 
without alteration of structure, as in Experiment 5 Where, however, the mariow 
had been damaged by haemorrhage it was replaced b> a prohferation of connective- 
tissue cells, the haemopoietic elements bemg removed by phagocytosis It was at 
this stage, and not before, that the giant cells made their appearance Moreover, 
the giant cells appeared to be formed in situ from the prohferatmg (phagocytic) 
cells, and were then indistinguishable from ordinary osteoclasts Indeed, the 
formation of giant cells seemed to oe stimulated by the presence of irregular bone 
If It be accepted that these giant cells are essentially the same as ordmary osteo- 
clasts, the absence of osteoclasts in the stage of decalcification is significant, for it 
indicates that osteoclasts take no part in decalcification by parathormone The 
giant cells, however, appeared when there was real osteoclastic work to do in 
remouldmg the damaged bone to the normal structure The irregular bone laid 
down among the fibrous tissue was mechamcally useless to the strength of the bone, 
and It was these islands of bone that the giant cells w^ere absoibmg Here, then, 
is an apparent distinction between osteoclastic activity and the removal of calcium 
for metabohc purposes In metabohc decalcification too slow to cause damage to 
the bone capillaries, the histological picture is one of simple solution of hrae salts 
— hahsteresis— with large spaces round the vessels, but no osteoclasts If, however, 
phagocytic activity is aroused by marrow damage, in a disease hke osteitis fibrosa 
witli irregular deposmon of bone, the local phagocjles fuse together to remove the 
unw'anted fragments 

This conception of the giant cells as a part of the cellular reaction to the 
hsmorihage is m accordance with the views of Kolodny,^^ Codman, and Mallorj^ 
ihe hrst quotes experiments by Konjetsny, who produced marrow hemorrhages 
by mechamcal traumata and found that they healed either by connecuve-tissue-cell 
prouteration, with giant cells of this XYpe., or that small cysts were formed Kolodny 
then supposes that, their phagocytic function complete, the giant ceUs remain 
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amongst the connective tissue and form the giant-ccllcd tumours of von Reckling- 
hausen’s disease or disappear and leave c\sts This view of the disease is in 
accordance with many of its clinical characlcrs—for example, the age of onset and 
the distribution of the lesions The hemorrhages would naturally occur when and 
where the bones arc most vascular, and so the disease typically arises in young 
people, and, except m advanced eases, the cysts and tumours which follow the 
hemorrhages are mainly at the ends of the bones When it is also remembered 
that von Schupp-" has icported eases of true hyperparathyroid dccalcification 
without giant-cell tumours or cysts, it seems clear that these arc due, not specifically 
to parathormone, but to any agent that will decalcify sufficiently rapidly to cause 
vascular damage in the bone and haemorrhages into the marrow 

If one may review the position of von Recklinghausen’s disease in the light 
of tlicsc findings, there arc the following points to consider — 

1 The hypcrcalca:mia is definitely due to hyperparathyroidism, and to no 
other cause 

2 The low scrum phosphorus is an effect of ionic dissociation, and is not 
specific to parathormone 

3 The high plasma phosphatase is indicative of the reaction of the osteoblasts 
to the dccalcification, and is not specific 

4 The excessive excretion of calcium in the urine, although not specific to 
hyperparathj roidism (see Case 4, p 588), is strongly suggestive of it 

5 The histological appearances — the extreme decalcification, marrow fibrosis, 
cysts, and giant-ccllcd tumours — arc indicauvc of a powerful decalcifying agent 
Hyperparathyroidism is the most like!} condition to produce them, although other 
causes arc possible 

A typical ease of hyperparathyroidism, therefore, presents all the above charac- 
ters, which, taken together, establish the diagnosis, but only one of these is itself 
pathognomonic — the absolute hypercalctcmia 

SUMMARY OF CONCLUSIONS 

1 The high plasma phosphatase in decalafying disease is indicanve of the 
extent of the bony reaction 

2 A suggestion IS put forwaid with regard to the mechamsm of the physio- 
logical process of ossification 

3 A distinction has been suggested between metabolic dccalcification and the 
moulding of the bones by osteoclasts 

4 Differences in phosphate metabolism between rabbits and human beings 
have been indicated to account for — 

5 The compensation established in rabbits to the effect of parathor- 
mone 

6 Areas of bone showing the classical histological features of osteitis fibrosa 

have been produced in rabbits by parathormone 

7 These features have been shown to be the result of the healing of marrow 
haemorrhages and are not necessarily specific to the action of parathormone 

8 The giant cells have been shown to arise in situ by fusion of proliterating 

connective-tissue cells 

9 The giant cells so formed aie indistinguishable fiom osteoclasts 
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of the phosplnte retention by the kidney The mechanism of the whole process is h) 
Phosphate retention by the kidney , (2) Elevation of serum phosphorus, with depression of 
serum cakium , (3) E\cretion of the excess phosphorus by the bowel as calcium phosphate , 
and (4) Mobilization of further calcium phosphate from the bones to make up the loss In 
this way a continuous process of dccalcification is established 

Case 2 — Hyperparathyroidism 

This was a typical case of hyperparathyroidism of long standing The serum calcium 
was 14 7 mgrm per too c c and the scrum phosphorus was i 47 mgrm per too c c , which 
illustrate the absolute hypcrcalco-mia and the consequent depression of the scrum phosphate, 
in accordance with the law of ionic dissociation Dccalcification with giant-cclled tumours 



and cysts m the bones had been treated for years, and the patient had multiple deformities 
The plasma phosphatase w'as raised to o 33 units per cubic centimetre, only about four times 
normal, indicating that the resistance of the osteoblasts was at a low ebb In the metabolism 
graphs (Ei? 397) n will be seen that there was a negative calcium balance of 350 mgrm of 


Human H t/Der aamlhvroidisin II After Remoml of Parathurpid Atietmma 
Cotaum ttetaba(isia | Phosphorus Metabolism 
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Fig 398 —Case 2 

calcium per diem The phosphate metabohsm does not show any marked abnormahty 
The curves are characteristic of human hyperparathyroidism, in that the excretion of 
calcium and phosphorus is almost completely by way of the urine, differing in t is respec 

from rabbits 
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After operation the serum calcium fell immediately to 8 4 mgrm , and the serum phof" 
phorus fell to 2 mgrm , rising dunng the next fortnight to 2 9 mgrm At this time mild 
symptoms of tetany were observed, which, however, qmckly disappeared Five months 
after operation the patient’s metabohsm was again invesugated on the same diet as pre- 
viously The serum calcium had risen to ii 2 mgrm and the phosphorus to 4 4 mgrm 
per too c c , while the plasma phosphatase was o 9 umts per cubic centimetre— all figures 

j Non H uper pamth t /roid Osteitis Fibrosa 


Cnlcium Metabolism Phospho rus Metabolism 

Total 



Fig 399 — Case 3 

Within normal limits A striking change will be seen in the metabohsm graphs {Fig 398), 
the previously negative calcium balance having become a positive one of 40 mgrm of calcium 
laid down each day in the bones The phosphate metabolism charts are little altered 

Case 3 — ^Non-parathyroid osteitis fibrosa 

In contrast with the preceding case, this was one of non-parathyroid osteitis fibrosa, 
established by histological examination of the bones Serum examination, however, showed 



Fig m~Case 4 


^ 100 c c , and phosphorus 2 6 mgrm per too c c , evidence of 

othcTn^^nr reverse, perhaps in compensation for the 

crMt inTAt d decalafjing the bones The bony response was again not 

was orttf ^ phosphatase of o 21 units per cubic cenumetre The disease 

was ot the muluple localized tj-pe, about half the bones of the body being affected The 
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ETIOLOGY OF TRAUMATIC SHOCK 

By LAURENCE O’SHAUGHNESSY 
AND DAVID SLOME 

LFV'ERHDtME RESEARCH SCHOLAR, 

BOCRSTON BROWNE SL'RGJCAL RESEARCH FARM, ROYAL COLLEGE OF SURGEONS OF ENGLAND 


INTRODUCTION 

The definition of traumatic shock has always caused difficulty to writers on the 
subject, and this difficulty has often been overcome by abandoning the attempt 
and providing instead a chmcal picture of the syndrome The type of traumatic 
shock with which this paper is solely concerned is frequent in civil practice A 
very typical case was obsert'ed early in the course of the investigation A 6-year- 
old boy was run over by a bus — the vehicle passed over both thighs — and he was 
admitted to hospital in a state of shock In this state he died some twenty-four 
hours later At autopsy there was much extravasation of blood into the muscles 
around the fractured ends of the femora, and this extravasation extended into the 
retroperitoneal tissues There was intense pallor of the skin The omentum, 
intestines, hver, and kidneys were also pale in colour, and on section of these organs 
the cut surfaces did not bleed There was no evidence of congestion of the 
splanchmc vessels, nor were any petechial hsemorrhages observed The lungs were 
pale and the heart was small, contracted, and only moderately full of blood No 
vital organ had suffered injury, and the case was in every respect similar to one 
that prompted Cnle, then still a student, to direct his energies towards a solution 
of the problem of shock It must be remembered that whatever the ultimate 
explanatton of shock, it was the application of this expenmental work which enabled 
Cnle to lay down the important prmaple of sffielding the patient from all 
nociceptive impulses, whether physical or psychological The same type of 
shock was produced experimentally in the cat m the classical experiments of 
Cannon and Bayhss, and their method has been used in the present senes 
of experiments 

Much work has been done on the shock which may result from trauma to or 
even handhng of the intestines and on the collapse which attends extensive burns 
of the skin, and efforts have been made to provide an explanation for shock which 
will also explain the fatal collapse of intestinal obstruction or general pentomtis 
None of these conditions will be considered here, and any conclusions reached 
apply solely to traumatic shock of the type just described 

Although, as the hterature amply shows, the syndrome of traumatic shock had 
always attracted the attention of Enghsh surgeons — the term was adopted almost in 
Its literal form in France and in Germany — the problem assumed such proportions 
during the Great War that a new^ theory^ arose to explain the syndrome , it 
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iraght be truer to say that a very ancient theory was revived {Lancet, 1934, 1, 1016) 
The importance of nervous impulses and of fluid loss into the traumati7ed area had 
always been recognized, but in the experiments carried out by Cannon it seemed 
to him that neither of these factors was adequate to account for the collapse and 
death which follou'cd trauma inflicted on the thigh of the etherized cat In 1910 
Dale and Laidlaw had described the action of histamine on the experimental animal 
Dale resumed this work with Richards and Laidlaw early in the w'ar on account 
of the possible interest by analogy of the shock-likc condition which large doses 
produced Although the actual production of histamine from fresh animal tissues 
was only to be established beyond doubt by Best, Dale, Dudley, and Thorpe m 
1926, Cannon was attracted by the possibility that this or some similar product was 
absorbed from the traumatized area, and some of his experiments lent support to 
tins view Although Dale, Laidlaw, and Richards were careful to point out the 
important respects in which the circulatory collapse of histamine poisomng differed 
from that following on trauma, there was a tendency for the toxic factor not merely 
to be granted a certain hypothetical importance but for it to be regarded as the 
main and most important agent in tlie production of the syndrome To a large 
extent this tendency has persisted, at least in clinical practice, despite the volume 
of experimental evidence which has accumulated in the y'cars following the war 
against the toxic thcoiy of shock Dale has recently pointed out that “ many details 
of the work done m war have needed revision in the light of investiganons made 
under the unhampered and unhurried conditions of more normal fmes ” 

The confusion which surrounds this problem suffiaently jusufies a re- 
examination of the experimental issues as a preliminary' to some new dierapeutic 
measures which are under consideration That a need exists for an improved 
treatment of traumatic shock requires little emphasis McDowall, m a recent 
Arris and Gale Lecture, pointed out the benefits which should result from a more 
systematic study of the results of trauma From the experimental side there is 
abundant proof of the incfficacy of intravenous infusions in the treatment of 
established shock The w ork of Padgett and Orr disposes as effectively of one of the 
newer methods of infusion — the use of a solution of glucose combined with injection 
of insulin — as similar experiments, hke those of Smith, disposed of the older type of 
infusion consisting of gum saline or normal sahne The case against the treatment 
of tiaumatic shock by intravenous infusions and the evidence against the toxic theory 
of shock were summarized by one of us (L O’S ) in 19313 snd from our climcal 
observation we would endorse the opimon recendy expressed by Blalock that there 
IS at present no satisfactory treatment for shock which has persisted for several 
hours It has been our experience that the subject of severe trauma who does not 
show some signs of recovery under estabhshed modes of treatment within two or 
three hours of his injury is almost inevitably doomed 

It seemed clear that a therapy directed towards three possible factors— the 
existence of one, the toxic factor, being at any rate doubtful was less likely 
effecuve than a therapy directed against two certain factors As a corollary to this 
an attempt to assess the relauve value of the two remaining factors has also been 
made Although a final judgement has not yet been reached, enough evidence has 
accumulated to show that the fluid-loss factor does not occupy the posiuon 
of almost exclusive importance which has been assigned to it by some recent 

workers 
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Feldberg and Schilf have recendy stated that none of the animal experiments 
so far pubhshed have sufficed to establish the truth of the toxic theory of shock 
We woW go further and state that, so far as the type of traumatic shock here 
considered is concerned, the animal experiments pubhshed, the experiments recorded 
in this paper, and such observations as have been made on the blood of traumatized 

patients quite defimtely disprove the theory , o , ^ 

Two sets of experiments are quoted by Feldberg and Schilf as pioviding 
suggestive, although not final, evidence in favour of the toxic theory The first 
consists of the experiments of Voegethn and Dyer, who noted that rats— notoriously 
resistant to histamme (M LD 900 mgrm per kilo)— were also resistant to trauma 
Ten rats were subjected to trauma and all recovered There are no records of 
blood-pressure during and after trauma It is difficult to assess the degree of 
trauma inflicted, for only by careful post-mortem examination and weighing of 
a traumanzed extremity can the degree of trauma inflicted during hfe be ascertained 
Once histamine as a cause of traumatic shock following trauma to the thigh can 
be excluded, the special idiosyncrasy of the rat towards histamme bears no more 
relation to the problem than do any other of his idiosyncrasies, of which there are 
doubtless many The second experiments quoted are those of Mclver and Haggard, 
who constructed an ingemous animal preparaoon by means of which the amputated 
lower extremities of one cat were supphed with blood from a second cat through 
an artificial vascular anastomosis Trauma to the amputated extremities was 
followed by a fall m blood-pressure of the donor cat Since it was quite impossible 
for nervous impulses to reach this ammal, it was assumed that the fall in pressure 
could only be due to the passage of some toxic substance from the traumatized 
area Again there is no record of the post-mortem appearances or weight of the 
traumanzed hmb, so that the factor of local fluid loss into the traumatized area is 
not controlled We repeated one experiment of this type, and the flmd loss, 
although smaller than is usual following our method of trauma, seemed adequate 
to account for the fall in pressure obtained, because the setting up of the preparation 
involved a certam amount of incidental trauma and blood loss We have also found 
It possible by means of a less elaborate preparation to isolate the lower hmb from 
the general circulation and to estabhsh the fact that, even when the venous hgatures 
earned out are adequate to prevent the absorption of histamme injected into the 
hmb, trauma — provided the arterial supply is intact — leads to a typical onset of 
shock 

A complete resume of the evidence against the toxic theory of shock which 
has been pubhshed in Amenca and most European countnes during the last ten 
years will not be attempted The contnbutions of such experienced surgeons as 
Rehn and Coenen may be mentioned as having had an important influence on 
European opimon in this respect A ratfaei rare internaaonal agreement on a 
controveisial issue is illustrated by a short hst of workers who, for one reason or 
another, have decided agamst the toxic theory of shock— Parsons and Phemister 
(America), Bolten (Holland), Kalalova (Czechoslovakia), Ewig and Klotz (Germany), 
Simonart (Belgium) — ^and further search could enlarge this hst almost indefimtely 

The publications which have a direa beanng on the work presented here are 
ffiose of Blalock and his associates, of Parsons and Phemister, of Fieedlander and 
Lenhart, of Schneider, Simonart, and Smith 

To Blalock ne are indebted for the discovery of a satisfactory techmque for 
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weighing the traumatized extremity In the earlier experiments amputation was 
done through the thigh, and the negligible difference m weight bcftvcen the normal 
and the traumatized extremity led Cannon to believe that the factor of local hicmor- 
rhage could not be of importance Blalock observ’cd that the hemorrhage and 
exudation of fluid which results after severe trauma to the thigh extends upwards 
into the muscles of the flank (we also observed this phenomenon m a fatal case of 
trauma of the thigh m man), and he found that if hindquarter amputation was 
carried out, a very significant difference m weight between the normal and the 
traumatized side could be demonstrated Blalock also found that shock sull 
developed when a limb was traumatized after a tourniquet had been applied so as 
to obstruct all vascular channels with the exception of the femoral artery There 
was no path for absorption of any toxin, and Blalock attributed the shock to haimor- 
rhage into the traumatized area Trauma to an extremity after occlusion of both 
arteries and veins was not followed by the development of shock, and this Blalock 
explained by the fact that under these conditions ha:morrhagc into the traumatized 
area was impossible Blalock also demonstrated that the infusion of blood from 
a shocked animal into a normal dog produced a rise in blood-pressure — not a fall 
as would be expected if a depressor substance were present in the circulation of 
the shocked animal Thus Blalock failed to confirm the view of Cannon and 
Bayhss as to the toxic origin of traumatic shock, but he is prepared to accept the 
other mam conclusion of these workers on the relatively ummportant part played 
by the nervous system He himself has not published any observations on the 
effect of nerve secuon on the onset of traumauc shock, but he states that trauma 
earned out after a spinal anaisthctic still produces charactcnstic effects details of 
these experiments have not been published 

Parsons and Phemister used seventy dogs m their series of expenments, and 
m most eases traumatized one thigh m the manner of Cannon and Bayhss They 
were able to show that the blood from a traumauzed extremity when injected into 
a normal animal failed to lower the blood-pressure Another significant finding 
was that traumatized muscle from an ammal which had developed shock, when 
removed from the body and treated by biochemical methods, gave as high a yield 
of vasodilator substances as did an equivalent weight of normal muscle Clearly, 
if the shocked state had been even in part due to absorption of vasodilator sub- 
stances from the traumatized area, a low'cr yield should have been obtained It 
was found that a dog whose blood-pressure had been reduced to 6o mm of Hg 
by the injection of histamine was remarkably resistant to haemorrhage In order 
to produce death in such an animal some 600 c c of blood had to be removed, 
while in a dog of similar weight but with a low blood-pressure following trauma 
100 to 200 c c of blood constituted a fatal haemorrhage Shock due to a local 
production of some vasodepressor substances in the traumatized area should be 
averted by ligature of the mam veins draining the area but Parsons and Phemister 
found that this intervention hastened rather than retarded the onset of shock after 
trauma to an extremity It is stated that concentration of the blood is a constant 
feature in histamine intoxication, but in none of their experiments was any change 
other than dilution of the blood observed Parsons and Phemister also recorded 
that the blood recovered from the traumatized area showed no tendency to dot 
even if kept for some days No explananon was found for this fact, although 
attempts were made to re ate it to an increased production of heparin as a response 
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to the trauma This finding may possibly explain the comparative rarity of a 
blood-clot forming in the carotid cannula m our traumatized ammals and the 
extieme frequency of such a comphcation in our histamimzed ammals 
Freedlander and Lenhart carried out experiments on trauma to the hinder 
extremity of the cat They too found that concentration of the blood was not a 
feature of this type of experimental shock, although marked concentration occuried 
m the early stages of ether aneesthesia They confirmed the view of Blalock that 
the important factor in traumatic shock was the local loss of fluid into the trau- 
matized area They conclude that the nervous factor is unimportant, and certamly 
some of the ammals subjected to a preliminary section of the spinal cord died very 
soon after the infliction of trauma At the same time it is sigmficant that one 
ammal which had been subjected to section of the spinal cord and excision of the 
lumbar sympathetic chain some days prior to trauma still maintained a blood- 
pressure of ii8 mm of Hg (imtial level was i20 mm of Hg) when the experiment 
was ternunated some two hours later At this period after trauma all the control 
ammals were either dead or in a state of shock 

Simonart carried out some experiments on the cat in which the hind leg was 
subjected to trauma in the usual way He concluded that there was no evidence 
for a toxic factoi m the production of traumatic shock In contradistinction to 
most other recent workers, Simonart considers that the nervous system plajs a 
decisive role He has carefully examined the original tracing on which Cannon 
based his view as to the relative ummportance of the nervous system under the 
conditions of experimental trauma {Tiatmatic Shock, p 146) The traang shows 
the blood-pressure of a cat subjected to trauma after section of the femoral and 
sciatic nerves Simonart points out that i hour 40 minutes after trauma the blood- 
pressure was still 88 mm of Hg, while in the control experiments a much lower 
level had always been reached in a similar space of time Simonart lecords an 
experiment in which he subjected the hmb to trauma after secuon of the femoral 
and sciatic nerves and occlusion of the femoral artery and vein There was no 
significant fall m blood-pressure on releasing the vessels, while a similar intervention 
on a limb with an intact innervation led to a progressive fall in blood-pressure In 
bis opimon an intact nerve-supply is essential for the production of traumatic 
shock 

In 1928 M I Smith published a careful senes of animal expenments on the 
subject of traumatic shock He found that the blood removed from the femoral 
vein of a traumatized extremity when infused into a normal ammal failed to produce 
a vasodilator effect On the basis of this and some other expenments he decides 
that, whatever the mechamsm of traumatic shock, local toxin production plays no 
part m the syndrome While recogmzing the importance of local fluid loss, Srmth 
comes to the final conclusion that a depression of the penpheral vasomotor mechan- 
ism is the essential feature in traumatic shock — a return to the Meltzer inhibition 
theory of some thirt}' years ago 

Holt and Macdonald have recently repeated and confirmed some of the experi- 
ments of Blalock and of Smith One point in their techmque is at variance with 
our onn findings Ligature of the ihac vein — at least in the cat — does not prevent 
me absorpuon of histarmne injected into the hmb A very complex series of 
ligatures is required m order to separate the vascular system of the lower limb from 
t e genera arculation, as will be demonstrated m me expenraental part of this 
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paper These workers accept the original experiments of Cannon and the later 
Frccdlander and Lcnhart as sufficient evidence against the import- 

experiments that spinal 

anesthesia failed to prevent tm(,al fall m blood-pressure on traumatizing an 
extremity there is no note as to the course run by these animals as compared 
with a normal control senes In short, while prepared to abandon the toxic factor 
m shock together with Blalock, they also follow him m his view as to the relative 
unimportance of the nervous factor 


Despite the frequent reference to the toxaimia present in cases of shock in man. 
It has been impossible to discover records of any experiment m which the admims- 
tration of blood from such a patient to an animal has produced vasodilator effects 
It IS perhaps significant that when such expenments were earned out by Schneider 
using tlic blood of twenty patients, some of whom had suffered extensive burns 
and otliers operative trauma, in no case was the presence of a vasodepressor substance 
demonstrated 

One assumption in the hypothesis that attributes the symptom-complex of 
traumatic shock to the elaboration of vasodilator toxins in the area of trauma is that 
the amount of these depressor substances obtainable from the traumatized area 
must clearly be adequate in quantity to produce shock The quantity of depressor 
substances which can be extracted from the tissue to be sub)ecled to trauma must 
be of a quantitative order at least equal to the mimmum dose necessary to produce 
the phenomena of shock 

Histamine and other vasodilator substances are readily extracted from most 
tissues Lung and liver and some other tissues have a high content of these toxins, 
especially histamine The amount prepared from muscle is very low ev'en by the 
most careful biochemical extraction , Thorpe showed that extracts of voluntary 
muscle of the cat have a depressor activity equivalent to i mgrm of histamine per 
kilo of fresh tissue The weight of the entire musculature of the thigh, only a 
small proportion of which is actually lacerated in our expenments, constitutes about 
5 per cent of the total weight of the animal Dale and Laidlaw have shown that 
while small doses of histamine, o oi to o i mgrm , produced transitory and evanes- 
cent effects on blood-pressure, a dose of i to 2 mgrm per kilo of body weight, 
injected intravenously, will produce a typical shock-hke failure of the circulation 
Thus the dose of histamine necessary to produce shock in a 4-kilo cat by the intra- 
venous route IS 4 to 8 mgrm The total amount of depressor substances that can 
be obtained by thorough tnturauon and careful extracUon from the 200 mgrm 
of thigh muscle is only of the order equivalent to 0 2 mgrm of histamine These 
extracts, prepared biochemically in the laboratory from the entire muscle mass of 
the thigh, are in no way comparable to the much smaller amount of laceration of 
the thigh muscles as seen in the trauma adopted in these experiments Dale has 
also shown that relatively large amounts of lustamine can be tolerated by the cat 
when administered by slow intravenous infusion In a series of experiments we 
have been able to demonstrate that the amount of histamine necessary to produce 
shock by intramuscular injection is ten times the amount necessary by the intra- 
venous route (Fig 401) In our expenments the hypothettcal depressor substances 
produced as a result of trauma are presumably elaborated m the muscles We 
may also presume that they are absorbed slowly into the circulation Thus it 
becomes sufficiently clear that the total amount of toxins which could possibly be 
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freed for absorpuon, under the most favourable conditions, from the enure 
ture of the thigh would prove inadequate to produce shock Weiss, Robb, and Elhs 
have demonstrated that as much as 20 mgrm of histamine per hour may be i^sed 
into the venous system of a man zoithout producing any depressor effect on blood- 
pressure Probably this represents the utmost amount of depressor substances 
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Fio 401 — Intramuscular inicction of histamine Cat 87 2500 Etm Chloralose Tracheotomv 

Initial blood-pressure 120 mm Hg Signals 1, 2, 3, 4, 5 10 mgrm histamine intramuscularly right 

thigh Blood-pressure 75 mm Hg Time signal 30 seconds 


which can be obtained from the complete destruction and mtensive extraction of 
more than 8 kilo of muscle The difficulty, therefore, of assigmng to the 
damaged muscle the role of producing an amount of toxins adequate to produce a 
lasting fall of pressure cannot be dismissed too hghtly 

THE EXPERIMENTS 

One hundred cats were used as the subjects of experiments The animals 
were anesthetized bv chloralose (o o8 grm per kilo) given intravenously in lO c c 
of water The blood-pressure was recorded by a carotid cannula and a mercury 
manometer Trauma was inflicted by twenty blows of a heai^y iron bar on 
one thigh The skin remained intact, but m each instance the femur was broken, 
and at autopsy considerable injury to the muscles of the thigh could be 
demonstrated No animal was allowed to recover from the ansesthetic, and m 
all cases a post-mortem examination of the abdominal and thoracic viscera was 
earned out In estimanng the increase m weight of the traumatized extreimty, the 
lower half of the cat was amputated by a circular inasion passing through the 
lower lumbar vertebra:, and the portion so removed was bisected by section of 
the symphysis pubis and the sacrum 

Our object was to reproduce expenmentaliy the conditions found m the fatal 
cases that uc had observed m practice The rnilder degree of trauma which has 

\OL XXII— -NO 87 39 
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been used by some other cxpenmcntalists, achieved by repeated blows so graduated 
as to crush the muscles of the thigh but not to break the femur, produces a 
condition of the limb which has no doubt its physiological interest, but a 
condition which has rarely, if ever, its counterpart in surgical practice and certainly 
fails to conform to the type ease on which this research is based 

SECTION I— Tim AREA OF TRAUMA AS A SOURCE OF TOXINS 

Cannon and Bayhss demonstrated that the fall in blood-pressure which 
develops within about twenty minutes after local trauma to the thigh in anaistheuzed 
cats fails to develop if, pnor to tiauma, ligatures arc applied to the iliac artery and 
vein In the only experiment lecorded, the ligatures were removed after thirty- 
three minutes The rcstorauon of the blood-flow was attended by an immediate 
fall of pressure They explained this phenomenon by the inability of a hypo- 
thetical depressor toxin to get into tlic general systemic circulation before the liga- 
tures were removed Our ovn expenments bearing on the supposed hberation 
of toxic substances arc suroman/cd under four headings, as follows 

r Occlusion of Venous Return. — Parsons and Phcmistcr found that trauma 
to an cxtremitj', the femoral \em of which has been ligated, results in more rapid 
fall in blood-pressure and swelling of the limb than when the venous return is not 
obstructed This is adduced as evidence against the theory that shock was caused 



4(17 I iffation o'" common iliac vein and mieciioo of histamme Cm 97 2500 grm 

femoral vcm Blood pressure falls to 75 and recovers lime signal 30 seconds 

bv a circulating toxin Holt and Macdonald used ligature of the common iliac vein 
to prevent the passage of blood from the traumatized tissues into the circulation 
But the following experiment shows that hgature of either the femoral or 
the common iliac vein is insufficient to prevent completely the venous return from 

the limb 
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The right common ihac vem was exposed and divided between hgatures 
Histamine injected into a tnbutary of the nght femoral vein or into the thigh 
muscles produced a charactenstic fall in blood-pressure (Fig 402) Also, air 
introduced into the femoral vein post mortem passed readily into the vena cava 
by several anastomotic paths Effective occlusion of the venous return was however 
attained by hgature of the femoral vein and its tnbutaries m the groin and the 
external, internal, and common ihac veins, and the inferior vena cava and its 
transverse iholumbar tributary After this procedure, injection of histamine into 
the thigh failed to affect the systemic blood-pressure In a series of experiments, 
trauma apphed to a hmb with venous hgatures as above detailed evoked a rapid 
dechne of blood-pressure and the appearance of a state of severe shock with an 
early fatal termination In some experiments a tourmquet was apphed tightlj to 
one hmb, only the femoral artery being excluded Trauma to the tlugh distal to 
the tourniquet produced a marked degree of shock and early death 

2 Perfusion of the Area of Trauma. — ^The searching analysis of the action 
of histamine and the detailed investigation of the productton of histamine by 
Dale and his collaborators provided a basis for the theory that wound shock was 


caused by absorption of toxic products from 
damaged muscles M I Smith has shown y x 

that blood removed from the clamped / — 1|-| — A 

femoral vein of a traumatized hmb and re- V J 

injected into the animal caused a rise and \. / 

not a fall of blood-piessure This observa- 33 — \ ( 

tion was controlled by mjecting a histamine r© , © 

solution peripherally into the clamped j, 

femoral artery and demonstrating a depres- -onlL=__J 

sor response on injecting blood removed 

from the femoral vem of that side into the ^ 

opposite femoral vem Smith also found 
that a direct transfusion from the femoral 

vem of a traumatized hmb into a second ^ 

animal was not associated with any depres- 

sor effect on the blood-pressure of the ' ^ rv \ 

recipient Pv 

We have performed a senes of expen- ^ 1 

ments on perfusion of a traumatized hmb 1 

and failed to elicit any evidence of the / \ 

presence in the traumatized tissues of vaso- \ 

dilator substances to which might be attn- \ 

buted the general vascular collapse of shock / y \ 

Perfusion of the hmb was earned out / ( w ' /| 

m the following manner An incision was p,. . 

made over the femoral artery m the groin 

The vessel was dissected and hgatured A caimula inserted into the penpheral 
sepneni of the femoral arterj^ connected wth a reservoir from which phvsiological 
saline at a constant rate and at body temperature could be supphed This was 
secure j hawng an inverted flask of sahne in a box, the temperature of which 
vas kept constant by two filament lamps and a simple thermostatic device so 
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adjusted that the tempwatuic of the saline at the cannula was kept accurately 
at body temperature arrangement of the apparatus for these expenments 

IS shown in Fig 403 The limb was then traumatized and, at definite periods 
after trauma, saline was allowed to flow into the femoral artery A nse 
of blood-pressure was evoked, so that there was no evidence that any depressor 
principle was being carried into the circulauon by the saline perfusing throu<^h 
the traumatized tissues Saline infusion through the area of trauma was earned 
out immediately after trauma or at varying later periods, in some experi- 
ments a period of four hours elapsed A possible criticism is that the pressoi 
effect of the volume of the saline infusion neutralized the depressor effect of any 
vasodilator substances present Histamine was therefore introduced into the 
traumatized area and on repeating the infusion, the rate of which was kept 
constant throughout the experiment, an immediate fall of pressure was produced 
(Fig 404) 


As a further control a solution of histamine equivalent to 2 mgrm of the base 
was introduced into the thigh muscles of a cat after ligature of the external ihac 
artery Thirty minutes later a cannula was inserted into the artery distal to the 
ligature and saline infused into the animal A typical histamine response was 
produced, an immediate sharp drop of pressure with a slow recovery (Fig 405) 
In Fig 406 is illustrated the production of histamine shock by perfusion after 
48 mgrm of histamine had been injected into the traumatized thigh Perfusion of 
the traumatized thigh for the same penod of time previous to the introduction 
of the histamine had resulted in a rise m blood-pressure The site of production of 
the hypothetical depressor toxins postulated in the toxaimic theory of shock is 
located in the muscles Hence it is probably a more stnedy accurate reproduction 
of the actual conditions to introduce the histamine solution into the muscles 
themselves as W'e have done in some of these expenments than to inject the drug 
into the clamped artery as practised by M I Smith and by Holt and Macdonald 
In one experiment the external iliac artery was tied and the vein clamped The 
leg was then traumatized and histamine injected into the area of trauma When 
the clamp was removed from the vein and sahne was perfused through the femoral 
artery, the resulting drop of pressure was no greater than that which resulted when 
an equivalent dose of histamine was injected into an untraumatized thigh and 
perfusion carried out under exactly the same conditions 

3 The Seaich for Diffusible Products in the Systemic Circulation — 
Invcsogations undertaken to demonstrate depressor substances in the blood of 
shocked animals have been uniformly unsuccessful Schneider prepared extracts 
of the blood of shocked patients and tested these for depressor activity with negative 
results Normal serum he found contained a principle which induced contractions 
of the isolated intestinal muscle preparanon of the guinea-pig This principle, 
which has no depressor quality, is increased in cases of trauma and extensive burns 
Small quantities of histamine added to the blood were recoverable by his method 
of extraction Hence the blood of shocked patients contained no histamine-like 
substance Other investigators failed to find any evidence of a toxin on injecting 
blood of shocked animals into normal ammals It was pointed out in the mtro- 
duction that the experiments of Mclver and Haggard are susceptible of a different 
interpretation from that which they postulated The fall of pressure in an ar^a , 
the femoral vessels of which are utilized to supply blood to the amputated lower 
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Fig 404-^-0(21 2 Saline perfusion of traumatized limb Trauma to thigh — ^\essels clipped 
Signal 1 Perfusion of traumatized hmb 30 minutes later Signal 2 2 mgrm histamine into traumatized 

area Signal 3 Perfusion of traumatized hmb Time signal 30 seconds 



_ 405 — Perfusion of Umb ihu:t> minutes after imection of histamme Cat 12 3250 grm 

^joralose Tracheotomy Signal I External ihac \csseh clipped Two mgrm of htstamme into 
thigh muscles (L) Signal 2 Perfusion of Umb (L) Time signal 30 seconds 



^^tfusioTi of traumauzcd limb-— injection of on 

Stc^l iSf c^enia! thac %em Si? ( ' dio^off 

external mac \cin Signals 2-3 Perfusion xinth 40 r /» * cups ott 

histamme into traumatized area s s ^ ' ,1 ■* mzm 

signal 30 seconds Signals 5-6 Perfusion sstth 40 c c saline for 160 seconds Tune 
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extremity of a second cat, on trauma to that extremity is as readily attributable to 
hemorrhage into the traumatized tissues as to the absorption of a toxin 

Cross-circulation experiments arc open to the cntiasm that the entire 
preparation tends to act as one unit Fall of blood-pressure in one animal, what- 
ever be Its cause, results in bleeding from the second animal into the first unul the 
pressures reach an approximate equilibrium To obviate this difficulty we adopted 
a method based on vividialysis The apparatus designed for this purpose is shown 
diagrammatically in Fig 407 It consists essentially of two glass tubes (A and B), 
15 cm long, of 10 mm cross-section, fitted at each end with rubber stoppers The 
two limbs arc connected together at one end by a short transverse tube, and each 
IS furnished close to the opposite end with a short tube at nght angles (D and E) 
Contained within each limb of this outet arcuit is a tube of collodion membrane 
8 mm m diameter (P and Q), each securely ligatured at its end to the short glass 
tubes (r. S, T, and U) passing through the rubber stoppers T and U are con- 
nected together by a short piece of rubber tubing R and S serve as inlet and 
outlet for the inner circuit There arc thus two disunct U-shaped arcuits within 
the apparatus Cannula: in the t'csscls of one animal are connected to R and S 
and of the other animal to D and E The circuit of the blood of the one ammal is 
distinct from that of the other except in so far as diffusion occurs across the collodion 
membranes If one animal is traumatized, the presence of any depressor tovic 

product in its general circulation should 
presumably be rccogmzcd by a fall of blood- 
pressure m the second animal The toxin would 
pass across the membrane from the arculation 
of the shocked animal to that of the other 


Fig 407 — ^Vmdialjsis 

For each expenment wi± this apparatus nvo dogs were used Novirudin 
W'as administered as an anticoagulant The carotid artery on one side was expose 
and dissected m the neck of animal X Clamps were apphed to its upper and 
lower ends The artery was then divided and two cannula were inserted, one 
directed proximally, the other distally The inner circuit of the apparatus (witlun 
the coUodion membranes) was filled with physiological sahne and the cannuJS 
connected by paraffined tubing to the inlet and outlet tubes (R and S m Fig 40?) 
The clamps were then removed The mtegnty of the membranes and the re 
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flow of blood within them was verified In a similar manner Ae second 
(Y) was connected to the outer circuit (limbs D and E) The fact that the blood 
was flowing freelv could be estabhshed at any stage of the experiment by observing 
the pulsations in the outlet limbs or by feeling the pulse in the peripheral segmen 
of the carotid The blood-pressure of each ammal was recorded from the lemorai 

artery 



Fig 403— DosjI, 2 Vividialysis Trauma Each dog weighed 1500 grm and the anaesthetic 
was morphia and nembutal The two animals were connected to the dialvser and the circuits opened at 
Signals 1 and 2 Dog U lower curve , Dog 2, upper curve Signal 3 Trauma to Dog 1 The trauma- 
tized dog went into shock and died thirty minutes later, while the blood-pressure of Dog 2 remained 
unaffected Time signal 30 seconds 



Fra 409 — Dogs 7, 8 — Vi\ idialj*5is Histamine poisoning Two dogs anesthetized by morphia 

and nembutal connected to the dialjscr and at Signal 1 circuit opened Dog 7, lower curve, Dog 8, 
upper curve Initial blood pressure Dog 7, 170 Dog 8, 130 Signals 2-7 Successive doses of 
5 merm histamine m 10 cc water injeaed into the femoral vcm of Dog 7 An immediate fall in 
Wood-pressure which was maintained at a level of 40-60 for about an hour The blood pressure of 
8 declmed, and 15 minutes after the jn;ection of histamine into Dog 7 it was at 60, and 45 minutes 
later Dog 8 died Both showed at autopsj the evidences of histamine poisoning 


Using this apparatus we w'ere able to observe m a senes of expenmen ts 
(o) That trauma to Dog Y is wathout effect on the pressure of Dog X , and (fe) That 
slow continuous mtravenous infusion of histamme mamtammg the pressure of 
Dog Y at shock level is accompamed by a fail of pressure m Dog X {Figs 408, 409) 
These experiments appear to weigh strongly against the conception of any humoral 
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B (X 80) B (X 190) 

Fig 410 —Microphotographs of omentum in Aj Traumatic shock, B, Histamine poisoning 



EXPERIMENTAL SURGERY 


603 


agencVj either produced locally in the area of trauma or more remotelyj bearing 
a causal relationship to the development of traumatic shock One reservation 
must be mentioned The circulation toxin might be of so complex a molecular 
structure as to be incapable of dialysis across a collodion membrane Only one 
active vasodilator pnnciple identified in tissue extracts is known to be non-dialysable 
The chemical nature of kalhkrem, as it is called, is not yet known It has been 
identified by charactenstics of physiological activity diflferent from those of histamine 
Sigmficantly for our purpose, it is rapidly inactivated by normal serum 

4 Pathological Picture m Histamine Shock and Traumatic Shock 
The post-mortem appearances m ammals whose death has followed the admims- 
tration of histamme differs sigmficantly from those seen after death from traumatic 
shock After histamine poisomng general examination of the abdominal viscera 
discloses striking features There is a dusky diffuse congestion of the intestines 
The cut surfaces of the hver and kidneys bleed readily The omentum is engorged 
and presents large vessels macroscopically visible in the fat streaks There is an 
intense oedema of the pancreas The spleen is generally blue in colour and small 
m size The lungs are congested with dark- 



In stnkng contrast to this, the characteristic feature after death from 
traumauc shock is a graeral pallor of the viscera, espeaaUy of the mtestmes, 
cvA omentum The hver and kidneys do not bleed readily when cut 

ttdema of the pancreas is never obsen^ed The spleen is contracted, but red 

U T Wood 

brequendj the left ventncle is in a state of tome contraction 

wbpn capiUanes m the omentum m cats He demonstrated that 

me IS injected m amounts sufficient to produce shock a progressive 
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dilatation of the visible capillaries is observed, with opening up of a large number 
of occult capillaries There is also a dilator effect on the immediately adjacent 
arterioles and venules This constitutes a direct confirmation of the site of the 
action of the drug, as postulated by Dale We have examined preparations of 
the omentum fixed tn stiu by flooding the peritoneal cavity with formalm-salinc 
in animals subjected to trauma and in others after toxic doses of histamine The 
dilatation of the peripheral vascular bed in histamine shock offers a sinking 
contrast to the extreme degree of contraction of the capillanes and minute 
vessels in the case of traumatic shock On microscopic examination under 
high power the dilated capillaries can only be found with difficulty after 
careful search m the ‘ shock ’ omenta , even the larger vessels arc often very 
poorly filled with blood, as shown in the microphotographs {Fig 410) 
The macroscopic contrast is well seen in cleared specimens of the omentum 
{Fig 41 1) 

SLCllON //—FLUID LOSS INTO THE AREA OF TRAUMA 

In the experiments that provided the mam basis for the toxic theory of shock, 
Cannon and Bayliss found that the fluid loss into the lacerated tissues was inadequate 
to account for the fall in blood-pressure produced by traumati 7 ing one of the hind 
limbs of anocsthcti7cd cats As already menuoned, Blalock and Parsons and 
Phcmistci repeated these experiments and showed that the local fluid loss extended 
beyond the area of trauma into the groin and flank They replaced the Cannon 
and Bayhss method of amputating by symmetrical incision through the upper 
thigh by amputation w'cll above the area of swelling The local fluid loss due to 
extravasation of blood and exudation of plasma, as expressed by the difference in 
w’Cight of the injured and non-injurcd limbs after tlus hindquarter amputation, 
was sufficiently great to permit the conclusion that fluid loss itself sufficed to account 
for the decline in blood-pressure Blalock found that he could produce the pheno- 
mena of shock in his animals by removing a corresponding amount of blood from 
an artery even when the animals suffered no trauma 

In Table I the details of a series of eight traumatized animals are given Fig 
412 IS a kymograph record of tlic course run in one of these ammals The average 
fluid loss into the traumatized limb in these animals, expressed as a percentage of 
the calculated blood volume, is 36 per cent Macdonald and Holt give 51 per cent 


Table / — Control Experiments 


Cat No 

WntGiiT 
or Cat 

Ikcrease in 
Weight or 
Traumatized 
Limr 

Fluid Loss 
E vIKLSSED AS A 
Percentage or 
Calculated 
Blood Volume 

Initial 

Blood- 

Pressure 

B P 

ATTFR 

One Hour 

SURM'AL 

Tiaie 

69 

78 

88 

83 

76 

20 

92 

Grm 

1500 

2500 

2750 

3000 

3200 

4250 

3000 

3000 

Grm 

55 

58 

130 

56 

69 

53 

48 per cent 
30 per cent 

56 per cent 
22 per cent 

30 per cent 
22 per cent 

mm Hg 
160 

195 

I go 

160 

170 

i6s 

165 

135 

mm Hg 

60 

150 

140 

20 

50 

150 

90 

no 

Hours 

4 l 

h 

If 

6i 

2 

2 
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for dogs and 43 per cent for cats Including several other expeninents not shown 
m the table, we obtained an average figure for the fluid loss in 12 cats of 32 per 
cent When very severe trauma has been induced the fluid loss is sufficiently great 
to dismiss the need to invoke any other agency contnbuting to the productton of 
shock In some of our experiments, however, the flmd loss amounted only to 
about 20 per cent of the total blood-volume In spite of this, the onset of shock 
m these ammals was comparable in every way to that obtained by Blalock, 
both in degree of seventy and in the rapidity with which death occurred The 
degree of fluid loss into the traumauzed tissues does not bear a direct relation to 
the survival time These findings suggest that some other factor might be 
operative 



Fjo 452 — ^Tiautna lo thigh Cat 92 3000 gtm ChSoralose Tiachcotonty Initial blood- 
pressure 135 Signal Trauma to thigh Death 2 hours 20 minutes after trauma 53 grm increase 
in weight of traumatized limb Time signal 30 seconds 


Many workers have shown that occlusion of the mam vessels of a hmb prevents 
the development of traumatic shock We have found that when such occlusion 
IS effected merely by hgature of the external ihac vessels a gradual declme in pressure 
mamfests itself if ffie expenments are followed for an adequate period Examina- 
tion of the lacerated ussues and a companson of the weights of the traumatized 
limb and of its fellow demonstrate that this procedure does not completely prevent 
hemorrhage into the injured area Collateral channels are obviously still operative 
Complete occlusion of the blood-supply to a hmb is only obtained by ligature of 
the abdominal aorta, the iholumbar artery, the middle sacral, the external iliac, 
the profunda femons, and the femoral artery and its branches m the groin Com- 
plete obstruction of the venous return is only achieved by hgature of the infenor 
\ena cava and the veins which correspond to the artenes enumerated above To 
avoid repetition, we refer in the course of this account to such a preparation as an 
‘ ansmic hmb ’ The total separauon of such a hmb from the general arculation 
can be demonstrated Drugs mjected mto the muscles of such an ansemic hmb 
are not absorbed into the general arculation. Trauma to the anaemic hmb had 
no marked effect on the blood-pressure, although the ammals were followed for 
roanj' hours An expenment m this group is illustrated by Ftg 413 The imtial 
00 -pressure in this cat was 190 mm of Hg, and seven hours after trauma 
Mas suU 180 mm of Hg In the experiments m this group the ammals were 
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followed for penods of eight to twenty hours, and m no case had the blood- 
pressure declined to a shock level 

The toxic factor having been excluded, these results have been used as evidence 
for attributing shock purely to fluid loss, since it is argued that shock fails to develop 
despite the fact that the nervous paths arc intact The intcgnty of normal pathwajs 
for nervous impulses from such a limb has been tacitly assumed We find that 
after complete occlusion of the blood-supply the knee-jerks can no longer be elicited 
after half an hour, although the muscles still respond to direct stimulation In 
short, the question to be settled is whether the ‘ anaemic ’ limb is not m fact also 
anaesthetic Although a much more detailed investigation is necessary before 
a final conclusion can be reached as to the functional efficiency' of ncn'c endings 
and nerve trunks in the presence of an intense anxmia, it is unwise to assume that 
they arc functioning normallv Although the sudden onset of shock on removal 


% 


I 


7J 


C»r« 


Tjo 413— Tmumi to ihiph after lipition of \csscl‘5 Cat 25 3000 prm Chloralosc 
Trachcotom> Initn! blood pressure 190 Signal Traurm to tfngh Killed 5 hours later with a 
blood pressure of 180 Difference m weight of limbs, 17 grm Time signal 30 seconds 


of a tourniquet from a wounded limb might be attributed solely to the sudden 
loss of fluid as advocated by Blalock, it is also feasible that the sudden restoration 
of a blood-supply might be the signal for releasing a flood of nervous impulses 
Experimental support of this concept is provided by the follow'ing experiment 
A cat (No 43) was prepared in the usual way, and his right hind limb was rendered 
ana:mic A second cat (No 42) was prepared An anastomosis of the central 
end of his femoral artery to the peripheral end of the divided femoral arteiy of 
Cat 43 and a venous anastomosis were made simultaneously In this %vay the 
antemic hmb of Cat 43 received a new blood-supply from the donor cat (42) 
The hmb was then traumatived, as m other experiments Trauma was followed 
by a progressive decline of the blood-pressure of Cat 42 His death followed some 
two hours later Soon after this Cat 43 went into shock and died At 
autopsy the organs of Cat 43 dripped blood on section It was thus clear tiat 
fluid loss had not contributed to death The efficiency of the vascular occlusion 
had previously been established by the injection of histamine into the anaemic 
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Fig 414 — Can 42, 43 Trauma to a limb excluded from the circulation but supplied with blood 
from a second animal Cat 42 (upper tracing) 3500 grm CMoralose Tracheotomj Cal 43 
(lower tracing) 3250 grm Chloralose Tiacheotomj Signal 1, 2 1 mgrro histanune into thigh ot 

Cat 43 Signal 3 Vascular anastomosis opened Signal 4 Trauma to Cat 43 Signal 5 Massage 
of traumatized limb (Cat 43) Time signal 30 seconds 



Fig 415 — Ligature of tessels to limb — trauma — hxmorrbage Car ,93 3500 grm Chloralose 
Trachcotomv Initial blood-pressure 185 mm of Hg Vessels to limb tied Signal 1 Trauma 
After 30 minutes blood pressure still norma! level Signals 2-4 10 c c of blood from subclaxian artery 

Signals 5-7 15 c c of blood from subclavian artcrj Death after loss of 60 c c of blood Time signal 

30 seconds 



Tr„„!i Cat 94 3500 grm Chloralose Tracheotomj 

Initial blo<^ pr«sure 165 mm of Hg Signal 1,2 30 c c of blood from subclavian anerj Signal 

30 seconds “ ^ ‘he Joss of 105 c c of blood Time signal 







6o8 THE BRITISH JOURNAL OF SURGERY 

limb As there was no evidence of any incidental cause of death we are left with 
the presumption that the only remaining factor— nerve impulses from the trauma- 
tized area— led to the fatal event (Ftg 414) 

A second type of experiment supports this view Although anaimia of the 
traumatized limb prevents the onset of shock and a decrease m blood-pressure, the 
amrnal is affected by the trauma in a way which is not immediately demonstrated 
on the blood-pressure tracing The limb is rendered antcmic, and at once — ^ivhiJe 
the knee-jerks still remain active — trauma is applied and as usual there is no change 
in the level of the blood-pressure tracing , indeed, one hour after trauma its level 
was still, as originally, 180-190 At this point 15 c c of blood was removed from a 
cannula previously inserted into the subclavian artery There was an immediate 
fall in blood-pressure and this fall persisted and was increased by successive bleedings, 
each of 10 c c , until 60 c c had been removed, when the ammal died A control 
cat of equivalent weight not only withstood the loss of 105 c c before death ensued, 
but after each successive bleeding made a recovery— the difference m response of 
the two animals is showm m Figs 415, 416 

SECTION ///—THE AREA OF TRAUMA AS A SOURCE OF 
NERVOUS IMPULSES 

It is not our present intention to discuss the vexed question of pnmary and 
secondar}' shock Wc arc merely concerned with the course nm by our traumatized 
animals That course, like the clinical course of the patients whom we observed 
during this inquirj', did not permit of such a division It has usually been assumed 
that the initial fall in blood-pressure after trauma is due to a nervous mechamsm 
Under some conditions this may be true, but often the inmal fall is due to hamor- 
rhage into the traumatized area We found that trauma to the anaimic hmb was 
seldom followed by an initial drop m pressure even when this trauma was inflicted 
at a stage when a reflex arc, as demonstrated by the knee-jerks, was snll present 
On the other hand, in some of the animals subjected to a preliminary secuon of the 
cord or given spinal anxsthcsia the imtial drop was as marked as m the control 
animals, although the knec-jerks were absent {Figs 417-419 ) 

The relation of the nen'ous system to the syndrome of traumatic shock has 
been ini'cstigated in a senes of expenments which fall into the following groups 
(i) Section of the nerves to the limb , (2) SecUon of tlie spinal cord , (3) Section 
and destruction of the spinal cord , (4) The induction of spinal anesthesia On 
exammauon of the four groups of experiments one fact emerges quite clearly when 
an attempt had been made to exclude the nervous discharge from the area of trauma, 
the syndrome was Jess severe than in the control group In the control group only 
one cat survived for as long as 6 hours, the average survival period was 3 hours 
12 minutes, and each animal showed an appreciable drop in blood-pressure in 
some cases 100 mm of Hg— at the end of the first hour after trauma In the group 
subjected to nerve section most of the animals ran so long a course that it was 
impracticable to follow them all to death The average survival time of those 
which were followed to death was 5 hours 54 minutes This includes the group 
subjected to cord secoon— an operation which in itself entails additional trauma— 
and the course run by those animals subjected to prehminary nerve section or 
spinal anesthesia was much more favourable We would emphasize in considenng 
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the importance of the nertmus factor that it is the course run by the animal over 
a period of hours rather than his immediate response to trauma which is significant 
Perhaps some recent workers have failed to appreciate the nervous aspect of the 
syndrome because they have failed to appreciate this point 



Fro 417 — Trauma to thigh marked initial fall m pressure Cat 50 3250 gtm Chloralose 

Tracheotomy Initial blood-pressure 170 mm of Hg Signal Trauma Blood-pressure falls to 50 
Death after 2 hours 20 mmutes Increase in weight of traumatized limb 56 grm Time signal 30 seconds 



Fig 418— Ligature of vessels— trauma—nse in pressure Cat 35 3000 grm Chloralose 
Tracheotomy Ligature of all vessels to thigh Imtial blood-pressure 190 mm of Hg Signal Trauma 
Pressure rises to 200 Time signal 30 seconds 



40Q0^gTO"^'\:h!TSo«^ ^Trachminm^ section of spmal cord— marked imtial fall in pressure Cat 62 
145 nim of hJt S?™-,! Laminectoraj and senion of cord at D 12 Blood-pressure 

113 mm 01 Hg Signal Trauma Blood pressure fells to 50 Time signal 30 seconds 
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I Section of the Nerves to the Limb -Simonart’s criticism of the original 
experiment by which Cannon claimed to demonstrate the onset of traumatic shock 
despite the preliminary section of the femoral and sciatic nerves has been summar- 
ized in our introduction We repeated this expenment with t%vo modifications 
the obturator nerve was cut as well as the femoral and seiatic nerves, and as a 
preliminary to section the ncn'c trunks were infiltrated with i per cent novocain 




B 



C 

Fig 420— Section of femoral sciatic, and obtuntor ncr\cs Trauma Cat 99 3000 grm 

Chloralosc ^ sciatic, and obturator ner\cs Blood pressure 135 mm 

ofHg A ry Signal 2 Clip off c\termlihacarter> Signal 3 Clip 

on external Signal 5 Qip ofT external iliac arter) B, The record 

3 hours after trauma C 5‘ hours alter trnuma Blood pressure 125 Animal killed Increase in 
eight of traumatized limb 40 grm Time signal 30 «:cconds 


When these conditions were fulfilled shock failed to develop One cat was killed 
61 hours after his trauma with a blood-pressure of 130 (Initial BP no) and 
another was killed 5 hours 20 minutes after trauma with a blood-piessure of 125 
(Initial B P 135) {Fig 420) In these two experiments the amount of local fluid 
loss was admittedly lower than usual (20 per cent), but we have the records of two 
control cats with an equivalent local loss of fluid, each of which died some two houis 
after the infliction of trauma We have already explained our reasons for refusing 
to accept an exact parallelism between the local fluid loss and the degree of trauma 
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2 Section of the Spinal Cord.— On the whole the animals subjected to 
section of the cord as a preliminary to trauma ran a less favourable course than did 
those subjected to nerve section or spinal ansesihesia How far this may be due 
to the trauma involved, and how far to the fact that despite this procedure an 
effective mterruption of all reflex arcs between the thigh and the splanchmc system 
IS not attamed, we are not yet in a position to judge Nevertheless, one of the 
animals was still at a level of too mm of Hg (Imtial Blood-pressure 210) when it 
was killed 7| hours after trauma, and in this case the fluid loss was 17 per cent of 
the calculated blood-volume 

3 Section of the Spinal Cord with Destruction of the Lower Segment 
of the Cord. — In only one of these animals was hfe prolonged for any appreciable 
time— It was killed 7I hours after trauma with a blood-pressure of 85 The local 
fluid loss m tliese animals was less than in the control series 

4 Induction of Spmal Anaesthesia — It became apparent that, m order 
to test the influence of the nervous system, some method less traumatic than section 

Table //—Spinal Anesthesia Followed by Trauma 


Cat No 

Weight 

OF Cat 

Increase in 
Weight of 
Traumatized 
Limb 

Fluid Loss 
Eicpressed as a 
Percentage of 
Calculated 
Blood Volume 

Initial 

Blood- 

pressure 

Result 


Gnn 

Grm 


imn Hg 


39 

2000 

— 

— 

170 

Killed after 






4hrs 

BP 145 

18 

2250 

35 

20 per cent 

175 

Killed after 






3 hrs 

BP 120 

17 

3000 

123 

53 per cent 

160 

B P after 9 






hrs , 125 

Died after 






10 hrs 

49 

3000 

69 

25 per cent 

120 

Died after 






S^hrs 

(Overdose of 


3800 




anesthetic) 

53 

— 

— 

165 

Killed after 






4 hrs 

B P 120 

54 

4000 

89 

29 per cent 

I So 

B P after 4 
hrs , 100 

Died after 9 

61 





hrs 

4000 

55 

16 per cent 

170 

B P after 3 






hrs , 130 

Died after 






4 hrs 

(Overdose of 

16 

4500 

— 



140 

anesthetic) 
Killed after 

46 





6 h hrs 

B P 170 

3250 

— 

— 

170 

Killed after 






6 hrs 

B P 140 


'OL WII — \o 87 


40 



Fro 421 — Spinal anxslhcsia 
follotted bi trauma Cat 17 
3000 grm Chloralosc Tracheo- 
tomy A 5 mgrm notocam >n 
0 15 c c water injected intrathec- 
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or destructton of the spinal cord had to be devised We also required a method 
which would effecuvely exclude the reflex paths between the thigh and the 
splanchmc region, as the operation of such a local reflex may well be one of the 
factors responsible for the appearances of the viscera and blood-vessels constantly 
found at autopsy and on laparotomy of the shocked ammal The only method 
that seemed to fulfil these conditions was the induction of spinal anaesthesia, 
and this method was therefore adopted There is no doubt that this procedure 
has a most favourable influence in delaymg and even preventing the onset of 
shock At the same time, although spinal anaesthesia interrupts the nervous paths, 
both somatic and sympathetic, it has undoubtedly other effects on the vascular 
system— an increase in blood-volume has been observed by Schneider — and it 
must be admitted that its beneficial action may be due m part to these efiects 
For convemence, however, the results of our expenments with spinal anesthesia 
in preventing the onset of traumatic shock and influencing its course will be 
described in this section 



Fig 422 — ^Trauma to thigh Cat 83 3000 grm Chloralose Tracheotomy initial blood- 

pressure 160 Signal Trauma Dead 1 hour 10 minutes later Increase in weight of traumatized 
limb 130 grm Time signal 30 seconds 


In 9 cats spinal anesthesia was first induced and trauma was not inflicted until 
the knee-jerk had been abohshed The details of the course run by these nnitnak 
IS shown m Table 11 In almost ever}' case the blood-pressure at the end of 
the first hour had dechned to a comparatively small extent, whereas in the 
control group a decline to a shock level (6o mm of Hg) is usual within this 
period Onlj^ three of these animals died within four hours, and ui at least two 
of these death was probably accelerated by an overdose of intrathecal novocain 
The remainder either survived for a penod of eight or mne hours and, on cessation 
of the ana;sthesia, went mto shock and died, or were killed some si\ hours after 
trauma with the blood-pressure at a high level The blood-pressuie of one was 
higher than at the begummg of the expenraent The course run by Cat 17 is of 
particdar interest , he survived for 9 hours, despite an unusually high fluid loss 
into the traumatized area (53 per cent) One of the control cats with a similar 
ui OSS led m horns {Figs 421, 422) A composite graph comparing the 
average course run by control animals with that of ‘ anarmic limb ’ and spinal 
aniEsthenc animals is shown in Fig 423 
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general decline in blood-pressure there is another character- 
isuc which we have frequently observed This consists of small vanations in 
pressure shown by small irregularities on the tracing It is absent from the 



TiO 423 — Composiie Rraph of ihe course of animals subjccied to trauma of the thiph Control= 

Trouma preceded bj spinal aniesthcsia _ — _ Trauma preceded b\ ligature 

of the vessels of the thigh ' 


tracing when the traumatized ammal is under the influence of an effective spinal 
anaesthetic The recovery from the spinal anaisthetic is marked not only by 



12 4 

PiO 424 — Trauma to thigh Spinal anxsthcsia To show changes in blood pressure Cat 46 
3750 grm Chloralosc Tracheotomy At Signal 1 Knec-ierks present Signal 2 Spinal anxsthesia 
Signal 3 Knee jerks gone Time signal 30 seconds 


the return of the knee-jerks but by the re-appearance of these small pressure 
variations We are not able to state the significance of these vanationsj but 
regard them as possible evidence of an abnormal reaction of a vasomotor centre 
subjected to a barrage of nociceptive impulses from the traumatized area— when 
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c 

» — ^Tniuma followed bs spinal ancesthesia Cat 51 4000 grm Chloralo'e Trachcotom> 

Inuia' blood pressure 115 mm Hg A, Signal Trauma Blood-pressure falls to 50 Signal Sp 
Inauctionof spinal anicsintsia and this repeated at 30-minute intervals for 3 hours B> Record 21 hours 
after trauma Signal Induction of spinal amssthcsia C# Signal Knee jerks present Cat lolled 
5 hours alter trauma mih a blood pressure of 100 Increase in weight of traumatized hmb 116 grm 
Time signal 30 seconds 
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the barrage is lifted they disappear, only to return as n again becomes effective 
(Fig 424) 

Four animals were subjected to trauma and kept until the blood-pressure 
had assumed a shock level, vvhen spinal anicsthcsia was induced (Table III) 
In these cases there was a restoration of blood-pressure to well above a shock 


Table III — 1 iiAUMA I'ouowiD m Spinai An/estupsia 


Cat No 

WririiT 
or Cat 

}\C!>rASI IS 

W riniT 01 

1 HAUMATirri) 

1 IMll 

1 1 um I o« 

I XI It) WI 11 AS A 
IYkci STA< I 01 
Cai cwxti i> 
fllOOI) VOIO'II 

IMTIAI 

lUnon- 

iKissunr 

nr os 
IsntCTios 

01 

V- A STIirjIA 

UeSIjIT 

19 

Grm 

4750 

1 

tirm 

— 

mm Hr 
200 

mm Hr 

90 

Killed after 
8> hrs 

BP 90 

31 

4000 

J31 

43 per cent 

135 

50 

Died after 
5 hrs 

41 

3750 

i 

90 

3X per cent 

1 

170 

85 

Killed after 
8', hrs 

BP 50 

57 


116 


II5 

50 

Killed after 

5 hrs 

B P too 


level, or a prolongation of the survival period, and one of the animals was 
killed 8 hours after trauma with a blood-pressure of 90 mm of Hg These results 
indicate the importance of the nervous factor, and it is of interest to note 
that the weight differences of the limbs in this group were high (F\g 425 ) 

CONCLUSIONS 

Again we would emphasize that the conclusions we arc about to state apply 
solely to traumatic shock of the type defined at the beginning of this paper We 
arc not concerned with the etiology of the shock and collapse which may attend 
severe burns or trauma to the intestines Indeed, we feel that a clear conception 
of the syndrome has been rendered difficult by attempts to establish a common 
etiological agent for such w'ldcly diffcicnt states as the collapse which may follow 
a crushing injury of the thigh and the collapse which may be observed in an estab- 
lished ease of intestinal obstruction However, the c\penmcntal methods described 
above, especially the method of vividialysis, are peculiarly suitable for the investigation 
of any syndrome attributed to the circulation in the blood-stream of a toxic product 

Our first conclusion is that a toxmmia due to the elaboration of histamine, 
or any other depressor substance manufactured m the traumatized area, plays 
no part in the syndrome of traumatic shock * We regard the two remaining 


* The rejection of the toxic theory must suggest n reconsideration of gas and oxygen 
antcsthesia as contrasted with anaisthcsia induced by ether It is undoubtedly the fact that 
etherization leads to a more rapid death in histamine poisoning This was one of the mportan 
considerations that led to the use of gas and oxygen for the shocked pauent 1 he main 
essential in an anaisthetic, however, is that it should block noaceptive impulses uni s 
can be demonstrated that gas and oxygen forms an equally efficient barrier, its relauon 
histamine poisoning should no longer be taken into account 
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factois, local fluid loss and the discharge of nociceptive nervous stimuh, as the 
effective etiological agents The evidence does not allow us to dogmatize as to 
the relative importance of these factors, although we are inchned to beheve that 
the nervous factor dominates the picture It is extremely difficult to devise experi- 
ments which isolate the action of these two factors The reaction of the ansmic 
limb to trauma has formed the basis for the view that local fluid loss is the pre- 
donunatmg factor As we have pointed out, the anaemic hmb is also an anssthetic 
limb, or at the very least a hmb in which nervous reflexes are no longer normal 
Again we would refer to the experiment in which shock was produced m an animal 
when the lim b was excluded from its circulation but a second animal served to 
maintain its vascular supply and so its reflexes In this case operation of the nervous 
factor alone produced shock as rapidly and as completely as did the operation of 
both factors together in the control animals We have found it impossible to devise 
a converse experiment entirely free from logical objections, but in Experiment 17 
(see Table II) this object was in some measure achieved Despite a maximum fluid 
loss (the largest ever observed in our senes of 100 experiments), the onset of shock 
was delayed for mne hours by the induction of spinal anaesthesia While we must 
admit that this measure has possibly an effect on the humoral as well as on the 
nervous side, the practical apphcabihty of the evidence is not impaired by any 
ambiguity with regard to its mterpretation 

Work IS still proceeding on the treatment of traumatic shock, and here we 
shall only outhne the direction in which we consider that the accepted modes of 
therapy should be modified as a result of the conclusions reached m this paper 
Our chnical experience, our experimental observations, and our study of the htera- 
ture have convinced us that attempts to compensate for the fluid loss by means 
of intravenous therapy are largely ineffective Up to the present, apart from the 
perfunctory adnumstration of morphia, too httle attention has been paid to the 
nervous side The body itself possesses ample reserves of fluid, and the shocked 
case who recovers does so in large measure because he has been able to replemsh 
a dimimshed volume by drawing on these natural resources We have suggestive 
evidence to show that it is the continuance of abnormal nervous impulses which 
prevents this natural reacuon on the part of the orgamsm, and that if these impulses 
be controlled this favourable reacUon takes place The one therapeutic measure 
which succeeded m raising and maintaimng the blood-pressure of a traumatized 
cat whose pressure had sunk to 20 mm of Hg was the induction of spmal anes- 
thesia In some cases this measure has been combined with injection of sahne 
into the peritoneum, with apparently benefiaal results It is of course possible 
that some better method of controlhng nociceptive impulses may be devised— 
the injection of a local anesthetic into the traumatized area suggests itself as one 
possibditj but we are convinced that control m some form is essential to the 
successful treatment of the syndrome Even if we are wrong in the emphasis we 
lay upon the discharge of nociceptive impulses, the benefiaal effect of spmal anes- 
thesia remains a fact which seems worthy of note and further mvesugation 

This work uas earned out at the Buckston Browne Research Farm under the 
direction of the Master, Sir Arthur Keith, to whom we are mdebted for constant 
a nee an encouragement The work followed on some earher experiments made 
bv one of us under the direction of Professor R J S McDowali, whose advice has 
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been invaluable In all the experiments described in this paper, Mr F Watson 
gave us most willing and valuable technical assistance 

We wish to make grateful acknowledgement for criticism of the draft manu- 
script to Sir Henry Dale and Professor P W D Wilkie 
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SHORT NOTES OF RARE OR OBSCURE CASES 


A CASE OF A TRUE HERMAPHRODITE 

By HAROLD MORISON, DRYDen, Ontario 

‘ Hermaphrodite ’ is a broad term used to include a fairly large group of m^viduals 
in whom the development of the external gemtals is such that it is difficult or 
impossible to determine to which sex the individual belongs The term, generahy 
speaking, includes two classes of pseudo-hermaphrodite, the androgynous and the 
gynandrous These two groups, the one having testicles with certain fema e 
characteristics m the external gemtals, the other having ovanes with certam male 
charactenstics, include 95 per cent of all cases of so-called hermaphrodites 



Fig 426 — Show mg distribution of pubic hair Fig 427 — EKternal genitaha Note large clitoris 

protruding from \agma 


The true hermaphrodite is the individual who possesses, hke the others, 
charactenstics of the male and female on examination of the external gemtals, but 
differs from the pseudo cases in that the individual has both ovanan and testicular 
tissues The case here reported is, I consider, a case of a true hermaphrodite — 

A N , Canadian born of Pohsh descent, age 26 years, labourer, came to me 
on Dec 27, 1933, complaimng of a severe pain in his nght lower abdomen, and 
vomiting After a careful examination I decided that this individual had acute 
appendicitis He was subjected to operation and an acutely inflamed appendix 
was removed 

Dunng the course of the examination certain points of interest were noted — 

1 The voice was soft, somewhat effeminate 

2 The features were charactensncally male, a two-day growth of heavy black 
beard was noted 

3 The chest w^as qmte flat, the mpples small 

4 The abdomen w'as flat, narrow waist tapering below' to a broad pelvis. 
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definitely female m type The distribution of the pubic hair was typical of the 
female {Fig 426) 

5 Examination of the external genitals (fig 427) elicited the following points 
of interest A vagina, from the upper part of which protruded a large pcnis-like 
clitoris I { in m length No scrotum or testicles were seen The labia did not 
appear to contain any glandular tissue which might have suggested the presence 
of ovaries There was no urethral opening m the enlarged clitoris On raising 
the clitoris, however, one found a urethral opening at the junction of the base of 
the organ, and a groove which represented the vaginal orifice 

6 The legs were definitely female in type, hca\7 thighs, well-shaped calf and 
ankle 

It w’as decided to remove the appendix through a right rectus inasion in order 
that a thorough examination of the pelvis could be made On opening the abdomen 
I found on the left side of the pelvis a definite ovarian formation fixed in the 
pelvis The intestines were packed off and retracted to procure a satisfactory 
view of the structure It was white and nodular, no definite Graffian folhcks 
could be seen My assistants and I were quite certain that the structure was a 
fibrosed ovary There was no broad ligament on the left side In mid-pclvis 
there was no organ between the rectum and the bladder I at first concluded that 
there was no uterine body present In the right side of the pelvis, however, I 
found a mass of ussuc the si/c of an orange, apparently of muscular formation, 
attached to what appeared to be a rudimentary broad ligament This mass, which 

was very freely movable, was brought up 

through the incision and easily removed 

I concluded that this mass was a uterus 




Fig 428 — Photograph of the mass 
4/3 6 cm removed from tight pelvis 

The cut pedicle is at the bottom 


Fig 429 — Section neat base of mass showing 
dense fibrous capsule abote and a few subjacent glands 
m looser connective tissue (\ 30 ) (Azo carmine 
stun ) 


On careful questioning the pauent stated that he had never experienced anything 
suggestive of menstruation, nor had he ever experienced sexual excitement or desire 
The speamen removed was sent to Dr Darnel Nicholson, Assistant Professor or 
Pathology, University of Manitoba, for exaimnauon The following is his report 
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The ovoid structure removed is shown in Ftg 428 and measures 4X3x6 
cm Its large size, its shape, and smooth peritoneal covering gave the impression 
that It was a uterus Serial transverse incisions showed the tissues to be very 
firm and especially fibrous subjacent to the peritoneal surface This excessive 
amount of connective tissues is confirmed by the microscopic exanurmaon of 
secttons stained by azo-carmine, which stains connecuve tissues a deep blue and 
muscle and glandular tissues a pale purple {Fig 429) 

No evidence of uterine endometnum could be made out, but at wudely 
separated intervals are islets of glands with masses of granular epithehoid cells 
adjoimng them These glands have the appearance of semimferous tubules Some 
of the ceUs fining the acim are defimtely Sertoh cells, others which have no nucleoli 



Tig 430— Two senumferous uibules surrounded bj a large aggregation of imerstitial cells 
(./ 110) (Eosm and hrematox\lm stain) 

may be spermatogoma The islets of granular epithehoid ceUs are the interstitial 

^o^al testis 

cr}^torchids mterstiual cells has been frequently observed m 

.VtnrsS there are some irreeular- 

shaped ducts hned by dark-stammg columnar cells These arp rhp mrii 

itocuks of the „t= tesm Bo* Piofeotot R G Ssw “dtoSt^'t ? 

Wson of the Department of Anatomy tdenufled these structures as bemg^ete 

tnbu£"a“?,e';sSrn?tS“2 ? h' senumfeious 

combmed ivith patholomca! pvn fibrous tissue Operative findings 
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PSOAS SPASM CAUSED BY A FOREIGN BODY 

Bv T G ILLTYD JAMESj London 

This case is recorded on account of the unusual features it presented 

R C 3 an ill-nourished and neglected infant of 2 years, was admitted to hospital 
with a foreign body in his throat There was no respiratory or oesophageal 
obstruction, but a skiagram revealed the presence of a large object in the pharynx, 
together with an assortment of foreign bodies in the abdomen A large brooch 
was removed without difficulty from the pharynx, while the other objects were 
allowed to be expelled naturally — the usual treatment being admimstered The 
needle in Fig 431 (which shows the whole collection) was the last to be passed — 
seven days after admission, its course being watched by frequent skiagrams The 
child was then discharged, none the worse for the experience 



Fig 431 — Foreign bodies passed naturallj from the abdomen of a bo> of 2 sears 

Seven months later the boy was re-admitted for pam in upper part of right 
thigh and flexion deformity of right hip The hip was acutely flexed, and attempts 
to extend it were painful Further flexion and rotatory movements were free from 
pain No other abnormahty was discovered, and consntutional signs were absent 
A skiagram revealed a normal hip and spine, but showed the needle depicted 
in Fig 432 Screemng with a barium meal indicated that the needle was partly 
in the muscles of the posterior abdominal wall and partly in the duodenum 
Laparotomy confirmed this diagnosis The point of the needle could be felt m 
the transverse portion of the duodenum, with the greater part embedded deep m 
the right psoas muscle The needle point was made to protrude through the 



RARE OR OBSCURE CASES 623 

anterior surface of the duodenum The most interesting feature of the whole case 
now presented itself, for the points of two needles protruded, in close apposition 
to one another The needles were extracted, and the tiny hole was closed by a 
purse-string suture 

All pam and deformity at the hip disappeared after the operation, and con- 
valescence was uneventful 



Fig 432 — Skiagram sho«mg position of needle 


COMMENTS 

1 Perforation of the posterior surface of the duodenum by sharp foreign 
bodies which have been ingested is unusual Psoas spasm from this cause must 
be very infrequent 

2 The complete superimposmon of two needles of equal size, point to point 
and eye to eye, appearmg in the skiagram as one, is a unique feature of this case. 


ACUTE INTUSSUSCEPTION IN AN ADULT 

By C H CUFF 

SURGICAL SPEaAUST, CYPRUS 

AND M GOSDEN 

GOVERNMENT BACTERIOLOGIST, CiPRUS 

Acute intussusception m the adult is a comparatively rare occurrence, and it is- 
thought that there are unusual features in the following case which make it worth 
recording 
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History — The patient was a Greek woman aged 45 In March, 1932, she 
came to the Government Hospital complaming of a raised pigmented tumour )ust 
evternal to and below the right outer canthus She stated that there had been 
since birth a small black mole in this situation, and that three months previously 
she had accidentally scratched it, since when it had enlarged rapidly 

On examination she presented a coal-black conical-shaped tumour approxi- 
mately 2x25 cm just below the right outer canthus and commencmg to involve 
the lower lid (Fig 433) A diagnosis of melanoma was made, and as she refused 
an operation the growth was treated by surface application of radium A total 
dose of 1008 mgrm -hours was given She was seen again in July, 1932, when 
the growth had disappeared, leaving a smooth flat scar {Fig 434) She was 
heard of from time to time as being quite well until April, 1934, when she 



was admitted to hospital again with classical signs of acute mtesnnal obstruction 
The duration of the symptoms before admission was thirty hours She stated 
that SIX weeks previously she had had a similar attack which had passed off after 
twelve hours 

On Examination — ^The abdomen was soft and somewhat distended and 
visible peristalsis was marked In the right iliac region a mobile indefimte tumour 
was palpable P R and P V nil Faical vomiting present 

Operation (April 10, 1934) — Mid-hne subumbihcal incision The colon was 
found collapsed and empty, the jejunum was distended and intussuscepted about 
8 ft from the duodenal junction It was found quite impossible to reduce this 
mtussuscepUon, and the affected gut was resected Numerous pigmented deposits 
were seen in the mesentery and omentum The patient did well for a few weeks 
and then succumbed to metastases 

Examination of Specimen — The specimen consisted of a piece of jejunum 
30 cm long with a portion firmly intussuscepted into it The walls of both the 
inner and outer layer were swollen and purple , no actual gangrene was present 
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The apex of the intussusception consisted of a firm )et-black nodule 2 cm in 
diameter A similar smaller nodule was present in the wall 14 cm from the apex 
(^Pig 435) Section of the nodule showed a typical secondary melanotic sarcoma 
in the wall {Fig 436) 



Fto 435 — Ponion of intussuscepted intestine 



Fig 436 — Section of grow ih in intestine 


SUMMARY 

A case of melanotic sarcoma of the face is described, in which complete 
freedom from sjunptoms for two years followed treatment by radium Acute 
intussusception occurred from secondarj’' deposits in the small mtestine 
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MIXED TUMOUR ARISING IN THE PALATE 

By T FRANCIS JARMAN 

LATE ASSISTANT MEDICAL SUPnilNTENDP^T, RO\AL Sr\-nATHISG HOSPITAL, 

MARGATE 


This case is presented as being of rare occurrence and of very considerable interest 
both from clinical and pathological points of view 

A male patient, aged 17, was admitted to the Royal Sea Bathing Hospital 
suffenng from abdominal tuberculosis In the course of a routine physical 
examination a tumour of the palate was discovered The patient was quite 
unaware of the presence of the tumour, had no idea of the date of its ongin, 
and had, indeed, never been conscious of the presence of any abnormahty in 
connection with the palate The tumour was about the size of a walnut and 
situated in the centre of the soft palate, it was very firm m consistency, and 
though It appeared to be somewhat adherent on its deep surface to the hard 
palate and was not freely movable, it did not give the impression of actually 
ansing from the hard palate 

Operation — On May 30, 1933, an operation for removal of the tumour was 
performed It proved to be extremely easy of removal and was enucleated without 
any difficulty There was httle bleeding, and the inasion in the palatal mucous 
membrane was lightly sutured with fine catgut Healing occurred rapidly by first 
intention 

Pathological Findings — The tumour was about the size of a walnut, of 
a shghtly lobulated and irregular spheroidal shape, very firm in consistency, and 
surrounded by a fairly thick well-formed fibrous capsule 

On section the cut surface was smooth, dense, and of a white colour, 
throughout which were scattered a few small yellowish areas of a hyaline 


appearance 

Microscopic examination of a section of the tumour showed that it was sur- 
rounded by a well-formed fibrous capsule and that it consisted in part of cells 
with darkly staimng angular nuclei, which cells were arranged in some places in 
irregular branching columns and in others showed a tendency towards duct and 
acini formation, and in part of areas showing degenerative changes and meta- 
plasia resulting in the formation of myxomatous material and pseudo-carolage 
(Ftgs 437, 438) 

The tumour thus appeared to be exactly comparable with the so-called mixed 
tumours, the origin of which is more commonly associated with the parotid and 
submaxillary sahvary glands 

Subsequent Progress — Commumcation was made with the patient on May 10 , 
1934, in reply to which he volunteered information to the effect that the palata 
wound remained soundly healed, that there was no evidence of any lumps what- 
soever at the site of removal of the tumour or anywhere else in the mouth, and 
that no lumps or swelhngs were evident in the neck or elsewhere sufficien y 
definite and rehable information on which to conclude that so far, after the lapse 
of one year from the time of removal of the tumour, there is no evidence 0 t e 
presence of any recurrence 
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COMMENTS 

Tumours of the so-called mixed type, the origin of which is usually associ- 
ated with the salivary glands, are of extremely rare occurrence in the palate 
p H Patey,^ in an authoritative and exhaustive article, considers these 
‘ mixed ’ tumours of the salivary glands from a pathological point of view , he 
found that of the 55 cases of mixed salivary tumours which he collected, 5 
occurred in the palate Of these 5, 4 have remained free from recurrence for 
some years and x developed a local recurrence two years after removal of the 
primary tumour 

R Sonncnschein- has reported nvo cases and has reviewed the literature up 
to 1929 He states that mixed tumours of the soft palate are of comparative rarity, 
well within fifty cases Of the two cases which he reports, one had an enormous 
growth in the soft palate which, when removed, looked like a uterine fibroid, and 
on section and microscopic examination showed “ epithelial sheets resembling 
carcinomatous tissue, myxomatous tissue, alveoli filled with colloid, epithelial 
pearls, etc ” Other cases arc reported by Bcck,^ Heit2,' Malan,® and Carruthers® 
Beck’s case presented a firm growth in the right side of the palate, extending into 
the supcrtonsillar and post-nasal space Biopsy revealed a “ myxo-fibro-chon- 
droma ” , enucleation was performed, but recurrence took place three weeks later, 
which recurrence was successfully treated by electro-coagulation Professor Malan 
describes one of his two cases as a “ myxo-Iympho-angio-cndothelioma ” and the 
other as almost identical with this except that it presented also a “ pseudo-sarco- 
matous zone” The histological appearance of the case reported by Carnithers 
IS identical with that now presented 

The origin and pathological nature of these tumours has been widely dis- 
cussed, and It has been suggested that those occurring in the palate arise from 
embryonic salivary rests M Creysel* regards these palatal tumours as arising 
from already existing salivary gland tissue, and considers also that the polymor- 
phism IS more apparent than real, being the result of interaction between an 
epithelial and connective tissue D H Patey,^ to whose excellent article all those 
seeking detailed information and discussion with regard to the pathological nature 
of these mixed tumours might well be referred, concludes that “ they are a com- 
posite group of epithelial tumours the varying pathological features of which 
depend on the degree of diiferentiation attained, rapidity of division of the cells, 
and the amount of myxomatous change undergone by the epithelium ’ 
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PHLEGMONOUS GASTRITIS 

By C JENNINGS MARSHALL, London 

History — W T , a man of 54 years, was admitted to hospital for pneumonia on 
Dec 12, 1932 Empyema was idenufied by puncture of the left pleural cavity 
on Jan ii, 1933 , it was drained by nb resection under local anaesthesia on Jan 13 
The orgamsm was a pneumococcus , the reaction was of a very adynamic type, 
the temperature for ten days preceding drainage not exceeding 99° 

The recovery from the pleural infection was uneventful until Feb 15, the 
tube having been removed and only a short sinus into the chest reraaimng , on 
that date the patient began to voimt , no food was retained and vomiting persisted 
m the absence of its admimstration On Feb 17 the patient looked ill and exsic- 
cated, though not profoundly so The mind was clear, and the complexion and 
lips were clean , the tongue was heavily furred and dry At intervals of an hour 
or so a very striking vomitus was produced , it was a copious bright red jelly, 
transparent, and not admixed with any recogmzable formed element There was 
no pus, no bile, no stercoraceous material The jelly was amphoteric to htmus 
On Examination — The temperature was subnormal (and remained so both 
before, and for some seven days after the time of this examination) Physical 
signs were conspicuous by their absence The pulse was 104, the respiration 20 
The abdomen was flat, without visible peristalsis , there was resistance by the 
upper part of the recti, but without any notable tenderness An enema produced 
flatus and a small fsecal result 

Diagnosis — The nature of the vomit was obviously the clue to the case , 
absence of bile or other intestinal content showed it to be gastric , the mucus and 
blood Without trace of acid secretion would be accounted for by an acute inflam- 
mation of the mucosa abohshing its function Recollection of pubhshed cases of 
phlegmonous gastritis, however, recalled a far more desperate picture than the one 
present — m particular contrasting with the complete absence of pain m association 
with the vomit The comparatively afebrile character of the empyema could be 
set off against this, and it was thought best to explore 

Exploration — The stomach was diffusely and intensely cedematous and rigid, 
the swelling extending from cardia to pylorus and also into the gastro-hepatic 
omentum The retroperitoneal tissues were cedematous and the glands enlarged 
The thickness of the gastnc wall was estimated at about J in The tissues were 
gltstemng and semi-translucent Close inspection in places revealed a milkiness 
suggestive of leucoc3mc infiltration, but nowhere was there a localized pus collec- 
tion The peritoneal coat was smooth and shiny , there was no perigastric lymph 
deposit and no roUing up of omentum No trace of gastric ulcer could be seen 
The liver and gall-bladder were normal There being clearly nothing to be done, 
the abdomen was closed 

Atter-historl ^Following this ‘ demonstration in force ’, the patient made 
a complete and rapid recovery Tided over by rectal salme, oral feeding was 
resumed on the fourth day after operation The mucoid vomit gradually ceased, 
at no stage being accompanied by pus The ultimate recovery was free from 
yspcpDc symptoms, which had not been present before the illness either 

41 A 
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COMMENTS 

The term ‘ phlegmon ’ dcnvativcly refers to a ‘ burning ’ or inflammatory 
swelling, and therefore, suppuration not being an essential in the definition, this 
instance of acute cellulitis of the gastric walls which resolved without formation 
of pus IS an important addiuon to the clinical picture of the disease In the 
literature the difficulty of diagnosis has always been insisted on , here it was clear 
enough, the only difficulty being the incompleteness of the published description 
of clinical variations 

As regards the pathogenesis, consideration for the progress of the pauent 
obviously precluded opening the stomach to make further investigations Diffuse 
and local forms of acute pyogenic gastritis are well recognued, associated with 
gastric ulcer, trauma, or carcinoma , there may be local or diffuse abscess forma- 
tion, sometimes with perforative peritonitis, liver abscess, or empyema In the 
case under consideration the presumption arises that this was an instance of 
pneumococcal phlegmon of the stomach, probably hsemic in origin 


SARCOMA GROWING IN A CALCIFIED ADENOMA 
OF THE THYROID 

H W L MOLESWORTH, Folkestone 

The following case appears worthy of publication on account of its rarity 



Fig 439 — Calcified adenoma of the thyroid gland {RC S , 7222 2) 

A male patient, aged 59, complained of a sweUing in 
for one week There was a hard nodule in the left lobe of the thyroid, about 
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middle, which was not adherent to the suriounding structures, and there was no 
evidence of nerve involvement At operation the whole of the left lobe of the 
thyroid was removed The specimen was sent to the Royal College of Surgeons 



Fig 440 — Microscopical section of the tumour (a 80 ) 


Museum, and on examination proved to be a calcified adenoma of the thyroid 
from the capsule of which a spindle-celled sarcoma had developed {Fig 439) 
Fig 440 IS a microscopical section of the tumour The patient remains well at 
the time of writing, one year after the operation 
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REVIEWS AND NOTICES OF BOOKS 


Surgery of a General Practice By Arthur E Hcrtzler, M D , Chief Surgeon, Hal- 
«ead Hospital, etc , and Victor E Chesry, M D , Chief Resident Surgeon, Halstead 
Hospital Large 8vo Pp 602, with 427 illustrations 1934 London Henry Kimpton 
42s net ^ 


The authors of this book, who arc surgeons and not general practitioners, admit in their 
preface that they do not know what should be included in minor surgery, 1 c , the surgery 
needful for a general practitioner, but they state that the scope of the book embraces such 
diseases and injuries as may be treated in the practitioner’s office or the patient’s home The 
actual subject matter, how’ever, far exceeds this definition according to the standards of this 
country 

Where true minor surgery is dealt with, 1 c , such conditions as local injuries and infections, 
skin tumours, wound treatment, and the like, the methods advocated arc on the whole satis- 
factory It should be remarked, however, that no mention is made of the injection treat- 
ment of piles or of ‘ closed ’ drainage of empyema Further, the suture of a fistula in ano 
after excision is advocated as a routine — this method, though valuable at times, is surely not 
advisable in the hands of a general practitioner 

Where more serious conditions arc considered, such as carcinoma of the breast, tongue, 
and cervix, the advice given is crude and unsatisfying The statement in reference to 
carcinoma of the cervix that “ palliative measures — the cautery or acetone — may be used 
when a radiologist is not available or the patient docs not have the price ” is one which it is 
difficult to take seriously 


The Newcastle upon Tyne School of Medicine, 1834-1934 By G Grey Turner, 
assisted by W D Arnison Large 8vo Pp 224 + xii Illustrated 19^4 
Newcastle upon Tyne Andrew Reid &. Company Ltd los net 

This history may well serve as a model for other schools of medicine which from small begin- 
nings as local proprietary teaching centres have developed into the medical faculty of one of 
the more recently founded universities The Newcastle upon Tyne School of Medicine has 
been fortunate m its historians Dr Dennis Embicton published in 1890 CoUegntm Medicum 
Novocastreiise and he joined the school five years after it was opened Dr Arnison became a 
student in 1882 and Professor Grey Turner in 1895 Each is able to speak from first-hand 
knowledge The present writers summarize Dr Embleton’s history and carry it on until the 
present centenary year Like St Cuthbert, the school was itinerant for many years, moving from 
house to house until it seems at last to have found a permanent resung place with fully equipped 
buildings It began from the very smallest beginnings, yet it soon secured recognition bj the 
great licensing bodies at a time when such recognition was jealously guarded The high 
standard of surgery which it quickly reached was due to the existence of the City Infirmary, 
where George Yeoman Heath, Rutherford Monson, and Grey Turner in succession found 
plenty of material upon which to teach, whilst the accidents and diseases incident to a rapidly 
increasing industrial population enabled them to attain a high standard of operative skill Of 
all this the authors tell in a pleasant manner, and illustrate what they have to say with a wealth 
of pictures of the men and places they speak of They also add a plan of the sites occupied at 
different times by the school of medicine They provide also for the general reader two 
amusing and interesting chapters on life in the school in 1882-6, one written by Dr Arnison, 
the other by Professor Grey Turner as he knew it several years later All is now different 
The type of student has changed, the eccentrics have vanished, but it is pleasant to have their 
memories recalled by those who knew them personally As verbal corrections for the new 
edition which is sure to be wanted, it may be noted that Sir William Fergusson is uniformly 
spelt Ferguson and that Professor F W Andrewes was not Andrews 
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REVIEWS AND NOTICES OF BOOKS 


The Science and Practice of Surgery By W H C Romanis, M A , M B , M Ch 
(Cantab ), F R C S (Eng ), F R S (Edin ), Surge^ and Lecturer on Surety, St Thomas s 
Hospital, etc , and Philip H Mitchiner, M D , M S (Lond ), F R C S (Eng )> Hon 
Surgeon to H M the Kmg, etc Fifth edition Royal 8vo In two volumes Vol 1, 
General Surgery Pp 789 + 75 PP of index Vol II Regional Smgepr Pp 962 + 
75 pp of index 758 illustrations 1934 London J & A Churchill 14s 
volume 


each 


The fifth edition follows post-haste on the fourth It is less than two years since it was our 
duty to review the latter, and what we then said might, with equal truth, be said of the present 
edition Most of the chapters on the specialities or on special methods of investigation are 
up to date and modern in their outlook The chapter on certain regions of general surgery 
are lamentably out of date thus the sympathetic nervous system still receives scant mention, 
as does the present-day wire traction in the treatment of fractures, yet there is still room for the 
description of amputations which neither author can have ever seen performed Has not the 
treatment of malignant disease by mass radiation made sufficient progress to be worthy of 
mention ^ It might with profit replace at least four out of the five methods of removing the 
tongue which have no present-day apphcation 

We would again urge the necessity of re-writing certain chapters in view of recent pro- 
gress, and the advantage to the pobhcation which would result from the ocmssioa of all 
out-of-date methods of treatment 


Surgery of the Thorax By T Holmes Sellors, MCh, MA, BM (Oxoni, 

F R C S , Assistant Surgeon to Queen Mary’s Hospital for the East End, etc Large 8vo 

Pp 519 + xxm, with 140 illustrations 1933 London Constable & Co ltd 

22s 6d net 

The necessity for a book on surgery of the thorax of reasonable size is unquestioned, and this 
fact affords sufficient justification for this review of the subject Thoracic surgery has under- 
gone such enormous developments during the last fifteen to twenty years that it is quite 
impossible in a volume of this size to do more than give a brief outline of the subject, but its 
value IS increased by a good bibliography The chapter on the physiology, which contains 
all the essentials of this subjea, will repay reading by all those who perform even the occa- 
sional chest operation Necessarily, there must be points which are debatable and with which 
the reviewer may not be in agreement, but there is such a complete lack of dogmatism that 
he IS somewhat disarmed In fact, for the surgeon who does occasional thoracic operauons. 
It might be advisable if the author were more cnncal and dogmatic instead of offering a variety 
of procedures, many of which are of historical, and occasionally of minor historical, interest 
only There is a very strong flavour of Contmental surgery in the advocacy of extensive 
resections of the bony chest wall for certain types of thoracotomy Many of these are surely 
unnecessary, and except where the chest wall is actually involved by neoplasms, restoration 
of the chest wall to as near normal as possible should be the ideal to be aimed at in so far as it 
compatible with efficient approach to the intrathoracic structures Chapters are included 
on the heart, (Esophagus, diaphragm, and aneurysm, apart from those devoted to pulmonary 
and mediastinal diseases 

The whole volume shows evidence of wide reading, is well written and printed, and the 
illustrations are admirably reproduced, and should form an excellent basis for those interested 
in the surgical side of chest disease 


Cirugia gastrica By Dr Manuel Corachan (Barcelona) Vol I Crown 410 Pp 775 
+ XIV, with 374 illustrations 1934 Barcelona Salvat Editores, S A No price given 

The full value of this book cannot be appraised until the whole work is available, but much 
may be said about this present handsome volume In the prologue Dr Ribas Ribas, who also 
writes the introduction for his former pupil, the author, says that “ at one stride, awakening 
(mcipiente) Spanish Medical Literature attains the full height of the best foreign literature in 
quahty if not in quantity ” There is truth in what he says, but to those who know what 
Barcelona could produce in the way of books almost a hundred years ago (witness, for example, 
the history of the world in forty lavishly illustrated volumes published m 1845) this splendid 
piece of bookmaking will come as no surprise The typography is excellent, the illustrations 
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are very good, and the binding is sound Moreover, the contents deserve such form This 
volume deals with preliminaries and clinical features , treatment is reserved for Volume II, 
so that the opportunity for appreciating the author’s direct contribuuon to gastric surgery 
IS so far res^icted Nevertheless, amidst a very complete exposition of contemporary 
opinion. Dr Corachan’s personality peeps out continually and with effect After chapters 
dealing with anatoniyj physiology, and embryology, the clinical examination of the ‘ gastro- 
duodenal patient is taken and full accounts arc provided not only of radiology (with beautiful 
pictures of the normal and abnormal mucosal patterns), but also of gastroscopy and gastro- 
photography 

In the chapter on the etiology and evolution of gastric ulcer, it is noteworthy that the 
author considers that uiccr-canccr is a not infrequent sequence The later chapters deal with 
simple and specific gastritis, with tumours innocent and malignant, with gastroptosis, with 
gastric crises, pyloric spasm, volvulus, diaphragmatic hernia, divcrticulosis, invagination, 
fistula, and injuries 

We look forward to the opportunity of reviewing the treatment volume which will 
complete a great work 


Localization of Tunction in the Cerebral Cortex By Various Authors Vol XIII 
of a Sene, of Research Publications Editorial Board S T Orton, MD, J F 
Fulton, M D , T K, Davis, M D Medium Svo Pp 667 + \xi, with 171 illustra- 
tions 1934 Baltimore The Williams Wilkins Company (London Baillicn. 
Tindall & Co\ ) 36s net 

This book constitutes Volume XIII of the annual reports of the meetings of the Association 
for Research in Nervous and Mental Diseases, and includes the papers presented at the 
thirteenth annual meeting of the Association held in New York on Dee 28-29, 1932 

The contents may be divided into three sections The first is devoted to the anatomy 
and comparative ontogeny of the cerebral cortex The second deals with the physiological 
studies of the function of the cerebral cortex The third section, which consists of the major 
part of the book, is concerned with clinical studies of a varied and wide nature 

It IS impossible to review all the tw'cnty-one chapters which go to make up this book, 
but some are of outstanding interest and importance 

Dr Charles Frazier and Dr Stuart Rowe contribute a most interesting and practical 
chapter on certain observations upon the localization m fifty-one verified tumours of the 
temporal lobe These writers found that tumours m this so-called ‘ silent ’ area gave cortical 
localizing symptoms in 63 per cent of eases, whilst uncinate attacks were very uncommon 
Another most interesting fact which emerges from this chapter is that over half the tumours 
of the left temporal lobe failed to produce aphasia 

Drs Wilder Penfield and Joseph Evans have written a chapter on “ Functional Defects 
Produced by Cerebral Lobectomies” These authors come to the conclusion that cerebral 
lobectomies, even though involving large amounts of brain substance, are followed by 
surprisingly little disturbance of function which can be detected by ordinary methods of 
examination 

The illustrations arc very good, in fact they are themselves quite a feature of the book 
The type is clear, and the format and general ‘ make-up’ are excellent The book will 
prove of value to the physiologist, neurologist, and neuro-surgeon alike, as %vell as to the 
anatomist who is interested m the cerebral cortex 


Actinotherapy Technique An Outline of Indications and Methods for the Use of 
Modern Light Therapy With a Foreword by Sir Hen^ Gauvain M D , M Chir 
(Camb ), F R C S Crown Svo Pp 184 Slough The Sollux Publishing Co 
6 s net 

This small book serves a double purpose In the first place it gives a brief 
physical basis and physiological principle of ‘light treatment followed f ® 2 

list of the various conditions in which the method is useful, together with technical details 
for Its application Secondly, there are references to nearly 1000 books and periodica s which 
give first-hand descriptions of the scope and application of actinotherapy It certainly form 
an invaluable guide for the student and practitioner 
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Die parasagittalen Meningjome 
Pp 144, with 145 illustrauons 
bound, M 26 


By Dr H Ouvecrona (Stockholm) io| > 72 m 
1934 Leipzig Georg Thieme Paper covers, M 24 , 


Dr Olivecrona has done a real service to neurosurgery by the publication of this monograph 
on the parasagittal endothehomata (meningiomata) of the cerebral hemisphere The author 
has followed Cushings lead in applying the term ‘parasagittal’ to those growths arising 
from the angle between the faK cerebri and the superior longitudinal smus Of the author s 
series of 82 cases of memngioma, 34 belong to the category under consideration The 
clinical phenomena are discussed according to the exact site of origin of the tumour, whether 
from the anterior, middle, or posterior third of the longitudinal sinus, or from the lateral 
aspect of the faK cerebri below the sinus A chapter deals with the morbid anatomy of these 
growths, but no detailed study is attempted of the histogenesis There were 5 deaths out of 
the 33 cases submitted to operation, the causes being traceable to secondary infection 
associated with a cerebrospinal fistula (i case), and pulmonary comphcations (2 cases) 
A further- 10 per cent of the patients died after an interval More or less complete cure 
occurred in half the patients, while m a quarter there was a residual defect limiting their 
capacity for work This monograph can be thoroughly recommended as a necessary 
addition to the library of every surgeon interested m neurology 


The Clinical Management of Horseshoe Kidney By Robert Gutierrez, A B , M D , 
FACS, Chief of dime of the Department of Urology, James Buchanan Brady Founda- 
tion of the New York Hospital, etc With a Foreword by Dr Edmond Papin (Pans) 
loj y 7J in Pp 143 + XXIV, with 52 illustrations 1934 New York Paul B Hoeber 
Inc §3 00 

This monograph, the contents of which originally appeared in serial form in the American 
Journal of Surgery, contains a complete account of what is known on the subject of that 
congemtal deformity called ‘ horseshoe kidney ’ 

As the result of his study of 25 cases the author has come to the condusion that this 
condition is something more than just a malformauon , he considers that its mere existence 
constitutes a disease, the ‘ horseshoe kidney disease ’ , this owns its charaaeristic signs and 
symptoms, and to obtain relief from these it is necessary to perform the operation of symphy- 
siotomy, division of the isthmus uninng the two organs 

It IS of interest to note that no fewer than 19 of the 25 cases were diagnosed before 
operation , of the remainder, 2 were discovered at operation and 4 at autopsy This great 
improvement on the figures published by former authors must have been brought about by 
the recent advances in urography 

The author has devised a triangle to be used as an aid in the interpretation of skiagrams , 
Its value IS based on the fact that the lowest calices of the two kidneys are always much nearer 
to one another than m normally situated kidneys 

After reading the book with genuine interest the retiewer thinks that there are several 
statements which are open to criticism 

In spite of the author’s assenion that the mere existence of a horseshoe kidney is suffi- 
cient to give rise to charactensuc symptoms it seems obvious, on reading the case histones, 
that every one of the 19 cases was suffering from some comphcation — ^infection, stone, hydro- 
nephrosis, or neoplasm If the pain due to the fixity and ‘ incarceration ’ of the isthmus 
were of any seventy, one would have expected the mean age of the patients to be something 
less than 30, the youngest was 18, and the majority were between 40 and 50 

It IS difficult to follow the author when he states that the pressure of the isthmus, situated 
at the level of the bifurcation of the aorta, exerts a baleful influence on the ccnliac plexus and 
the receptaculum chyh, and is it even certain that pressure on the sympathetic does cause 
pain ’ 

Though Dr Gutierrez is such an enthusiastic advocate of the operation of symphysiotomy 
as a cure for ‘ horseshoe kidney disease ’, it does not appear from this book that he has ever 
done one, two of the cases were treated, quite correctly, by heminephrectomy, and the others 
by dilatauon of the ureters and lavage of the renal pelves 

The illustrations are beautifully renroduced, and the skiagrams are clear and helpful , 
there is a good and not too extensive bibliography and an index 
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Le Gcnoii Anatomic chirurgicale et radiographiquc Chirurgie 
Professor Antoine Basset, Surgeon to the Bcaujon Hospital, Pans 
189, with 120 illustrations 1932 Pans Masson ct Cic Pr 45 


opdratoire 
Royal 8vo 


Pp 


This small monograph on the anatomy and surgery of the kncc-,oint is comprehensive and 
well illustrated The account of the anatomy both from the surface and by dissection is 
supplemented by radiographs of the normal joint in various positions and by a number of 
diagrams indicating the lines of all the important tendons and ligaments superimposed over 
those of the bones These are drawn with great care and accuracy so as to make them of 
great value for reference Another senes of X-rays is given after barium injecuon of the 
svnovial cavity and the arteries About twenty different lines of incision for surgical approach 
arc figured and described, together with the various methods of dividing the patella 

In the section dealing with fractures involving the joint, although the statement is made 
that It IS dc'irablc to reduce the number and swe of foreign bodies used in osteosynthesis 
practised near a joint to the minimum, most of the illustrations given show that this principle 
has been grossly violated 

Most of the usual methods for suture of a fractured patella arc described and illustrated, 
but there is no menUon of the use of a pediclcd strip of fascia lata as a suture material In 
the operations for mcniscotomy, the French method of making a long transverse incision 
div iding the lateral ligament is given a prominent place, without due reference to the danger that 
this method involves of weakening the stability of the joint The repair of the cruciate 
ligaments and the different methods of arthrodesis and of arthroplasty arc well described 
and illustritcd 

The clearness of the illustrations, especially in the anatomical section, is one of the best 
features of the book 


Chirurgischc Tuberkulose By Dr Ma\ Flesch-Thebesius, Senior Medical Officer of 
the Surgical Section of the Private Hospital, Frankfurt a M With an Introductory 
Note by Prof Dr V Schmieden Medium 8vo Pp 194 + \iv, with 58 illustrations 
1933 Dresden and Leipzig Theodor Steinkopff Paper covers, R M 15 , bound, 
R M 16 20 

This small book is an excellent summary of the subject of surgical tuberculosis From first 
10 last It IS essentially practical, as befits a volume in the senes of ‘ Pra«jcaJ Medicine of 
which It forms the fifteenth number 

In regard to the problem of diagnosis, the author takes very much the same view that 
is held in this country — that is to say, whilst acknowledging the value of various so-called 
specific tests, he docs so with considerable reservation Animal injection and biopsy each 
has a certain though restricted role in diagnosis 

Essentially the bool is a description of the modern methods of treatment of surgical 
tuberculosis by the conservative methods of rest, fresh air, and light Vanous methods of 
surgical fixation, c g , Albcc’s bone-graft for the spine and different types of arthrodesis, are 
mentioned as having a limited application, but there is no descr’ption of their technique 


Manipulative Treatment for the Medical Practitioner By T Marlin, M D , Ch B 
D P H , R C P S (Eng ), D M R E , Medical Officer in Charge of the Massage, Electro- 
therapeutic, and Light Departments, University College Hospital, etc Demy 8vo 
Pp 133 + vn, with 86 illustrations 1934 London Edward Arnold & Co los 6d net 

Manipulative treatment is usually interpreted by the medical wnrei as including movement 
of joints through their normal range, and stretching of ligaments and of muscles The other 
manipulations of muscles and soft tissues are the work rather of the masseur Therefore 
the more usual surgical mampulauons are based upon a known pathology, adhesions arc 
broken down, shortened muscles and ligaments are stretched Even in the case of manipula- 
tions for a locked knee or temporo-mandibular joint we have a fairly clear idea of what is 
happening to the intra-articular cartilage But the manipulations of the osteopath are in 
many cases based upon a much less definite and much more obscure pathology Mr Marlin 
has attempted the difficult task of describing and explaining mampulauons of this class, with, 
It IS to be feared, a result that is only partially successful It is perhaps a pity that the greater 
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part of the book is devoted to the technique of manipulation, with only one chapter at the 
end on the choice of chronic cases for such treatment 

It IS to be feared that the very wide difference between the medical and the osteopathic 
views of pathology makes it impossible to explain osteopathic methods in medical terms, but 
at least it is possible to study the chnical details in cases that are helped by manipulations as 
a guide to the prescription of treatment in other cases Mr Marlin’s book fails to supply 
much that is still required, but nevertheless it does approach the subject of mampulative 
treatment from a new angle, it gives many useful details of methods, and it wiH therefore 
necessarily be read by all who are interested m surgical mampulations 


Infections of the Hand A Guide to the Surgical Treatment of Acute and Chronic 
Suppurative Processes in the Fingers, Hand, and Forearm By Allen B Kanavel, 
M D , Sc D , Professor of Surgery, Northwestern University Medical School, Chicago 
Sixth edition Pp 552 xvi, with 216 illustrations 1934 London Bailliere, 
Tindall & Cox 30s net 

It is twenty years since Kanavel began his studies on this subject, and the fact that his book 
has now reached its sixth edition proves that his teaching has been widely diffused His 
two outstanding contnbuuons to the correct understanding and treatment of infections of 
the hand have been first, the disunction between lymphangitis and suppurative tenosynovitis, 
and second, the accurate description of the fascial spaces in the palm which are distinct from 
those of the tendon-sheaths Both these teachings are now universally accepted The 
present ediuon contains much new matter such as that relating to infections from bites and 
injuries from the teeth, the pathology and treatment of metacarpo-phalangeal joint infections, 
of gangrenous infections, of injuries from indelible pencils, of cattle-hair and other pecuhar 
infections Chapters have been added upon the function of the hand, the use of sphnts, 
and the prophylactic treatment of injunes One of the outstanding features of this, as of 
the former editions, is the beauty and clearness of the illustranons 


Rontgendiagnostik der Knochen- und Gelenkkrankheiten By Prof Dr Robert 
Kienbock (Vienna) Part 3 Gelenksosteomatose und Chondromatose Large 8vo 
Pp 228, with 194 illustrations 1934 Berhn and Vienna Urban & Schwarzenberg 
RM 22 50 

The third part of this senes deals with osteophytes, cartilaginous and bony loose bodies in 
the joints, and malignant cartilaginous and bony tumours of joints It consists largely of 
cases illustrated by radiographs and is more adequately illustrated than the previous numbers 
It constitutes quite a good atlas of the subject, but unfortunately the diagnosis given is frequently 
open to question and subsequent operanve findings are not always given 


Lord Lister the Discoverer of Antiseptic Surgery By C J S Thompson, M B E , 
Hon Curator of the Historical Collection of the Museum of the Royal College of Surgeons 
^ England Crown 8vo Pp 99 Illustrated 1934 London John Bale, Sons & 
Danielsson, Ltd 5s net 

This is a short account of the life and work of Lord Lister, written in a popular style suitable 
for the general public It certainly fulfils its object of giving a brief account of the greatest 
of the movements of surgical evolution and of the personality of its hero in an interesting 
fallen readily understandable by the ordinary reader Lister’s modest character, his 
indomitable energy, and his steady progress to ultimate achievement and triumph are well 
told, so that the reader will probably go on to the perusal of the larger and more complete 
life by Godlee 



638 THE BRITISH JOURNAL OF SURGERY 


BOOK NOTICES 

[The Editoiial CommiUee acHiozukdgc mth thanks the lecetpt of the follojiing 
volumes A selection will be made from these for review, precedence being 
given to netu books and to those hating the greatest interest for our readers ] 

Surreal Applied Anatomy By Sir Frederick Treves, Bart , revised by C C Choyce, 
C M G 5 CBE, BSc, MDj FRCS, Professor of Surgery, University of London, 
etc Ninth edition F’cap 8vo Pp 720, with 174 illustrations, including 66 in colour 
1934 London Cassell & Co Ltd 14s net 

Chirurgie du Pancreas By P Brocq (Pans) and G Miginiac (Toulouse) Large 8vo 
Pp 428, with 74 illustrations 1934 Pans Masson et Cie Fr 75 

Head Injuries By L Bathe Rawling, MB, M Ch (Cantab ), F R C S , Consulting 
Surgeon to St Bartholomew’s Hospital and to the West End Hospital for Nervous 
Diseases Demy 8vo Pp 86 + vi, with 22 illustrations 1934 London Oxford 
University Press 7s 6d net 

Illustrations of Regional Anatomy By E B Jamieson, M D , Senior Demonstrator 
and Lecturer, Anatomy Department, University, Edinburgh F’cap 410 Published 
in five sections SecDon I, Central Nervous System, 48 plates, 7s 6d Section II, Head 
and Neck, 61 plates, los Section III, Abdomen, 37 plates, 5s 6d Section IV, Pelws, 
30 plates, 3s 6d Section V, Thorax, 27 plates 1934 Edinburgh E & S 
Livingstone Complete set, 30s net 

The Anatomy of Surgical Approaches By L C Kellogg, A B , M D , Professor of 
Anatomy, College of Medical Evangelists, Loma Linda and Los Angeles, California 
Crown 8vo Pp 134 + \, with 29 illustrations 1934 London Bailliere, Tindall &. 
Co\ 7s net 

L’Epaule Anatomic des Foimcs ex.t6rieures. Anatomic radiographique, Chirurgic 
opdratoire By Antoine Basset, Professeur agrege a la Faculte dc Pans , and Jacques 
Mialaret, Interne des Hopitaux dc Pans Royal 8vo Pp 292, with 116 illustrations 
1934 Pans Masson et Cie Fr 65 

Diseases of the Rectum and Colon and their Surgical Treatment By J F 
Lockhart-Mummery, M A , M B , B C Cantab , F R C S , Senior Surgeon to St Mark’s 
Hospital Second edition Large 8vo Pp 616 -1 viii, with 247 illustrations 1934 
London Bailliere, Tindall & Co\ 35s net 

Modern Operative Surgery Edited by G Grey Turner, MS, FRCS, FACS 
(Hon ), Senior Surgeon, Royal Infirmary, Newcastle-upon-Tyne, etc Second edition 
In two volumes Medium 8vo Pp 1764, with 860 illustnuons in text and 19 plates 
1934 London Cassell & Co Ltd £3 3s net 

Diseases of Children Edited by Hugh Thursfield, D M (Oxon ), MA, FRCP, 
Physician, Hospital for Sick Children, Great Ormond Street , Consulting Physician, St 
Bartholomew’s Hospital , and Donald Paterson, M D (Edin ), FRCP, Physician 
to Out-patients, Hospital for Sick Children, Great Ormond Street , Physician in Charge 
of Diseases of Children, Westminster Hospital With contributions by 36 authors 
Third edition Royal 8vo Pp 1152 -t- xii, with 277 lilustraaons 1934 London 
Edward Arnold & Co 50s net 

A Synopsis of Surgical Anatomy By Alexander Lee McGregor, M Ch (Edin ), 
FRCS fEng ), Lecturer on Surgical Anatomy, University of the Witwatersrand , 
Assistant Surgeon, Johannesburg General Hospital With a Foreword by Sir Harold 
J Stiles, K B E , FRCS (Edm ) Second Edition Crown 8vo Pp 644 + xx, 
with 639 llustrations 1934 Bristol John Wright &. Sons Ltd 17s 6d net 

Applied Anatomy the Construction of the Human Body considered in Relation 
to Its Functions, Diseases and Injuries By Gwilym G Davis, M D , Late 
Professor of Orthopedic Surgery and Associate Professor of Applied Anatomy in the 
University of Pennsylvania Revised by George P Muller, M D , Professor of Clinical 
Surgery, Graduate School of Mediane, University of Pennsylvania, and five Associate, 
Ninth edition Large 8vo Pp 717 + yii, -with 674 illustrations 1934 London 
J B Lippmcott Company 42s net 

The Cure of Hmmorrhoids and Varicose Veins By Stuart McAusland, B A (Lond ), 
M D , Ch B (Liv ), MRCS,LRCP, Hon Physician, Hahnemann Hospital, Liver- 
pool, etc Second edition Demy 8vo Pp 77 + x, illustrated 1934 London 
John Bale, Sons & Danielsson Ltd 4s net 
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IPSISSIMA VERBA 

By Sir D’ARCY POWER, KBE, London 


V THE FIRST SUCCESSFUL OPERATION FOR GALL-STONES 

IN ENGLAND 

A succESSruL operation for gall-stones was reported on June 15, 1867, by Dr 
Bobbs in the Indiana Journal of State Medical Science for 1868 (p 63), and another 
by Drs Musser and Keen in the Transactions of the College of Physicians of Phila- 
delphia (1884, Vol vii. Series 111, p 265) It was not until Mr Lawson Tait read 
“ A Case of Cholecystostomy ” at a meeting of the Royal Medical and Chirurgical 
Society on Nov ii, 1879, that an Enghsh surgeon could report a successful case 
He says {Med -Chir Trans , 1880, Ixiu, 16) — 

“ Dr Manon Sims attributes to Dr Handheld Jones, and I think correctly, 
the merit of first suggesting that the liver and gall-bladder should be included withm 
the field of surgical practice and to my good fortune it has fallen to be the first to 
follow out Dr Handfield Jones’ idea and Dr Sims’ plan successfully 

“ Elizabeth M aet 40 was admitted to the (Birrmngham) Hospital (for 

Women) on August i8th 1879 on account of an abdoiranal tumour 

“ She had been married eighteen years, had borne six children, her menstrua- 
tion had always been normal and she had enjoyed perfectly good health until the 
summer of 1878 At this time she began to suffer severe spasmodic pains in the 
right side, these being always aggravated by walking or by liftmg even shght 
weights In September she noticed swelhng at the seat of pain and this slowly 
increased During last winter her pain became much more intense, her appetite 
failed, she lost strength and flesh rapidly and on admission she presented an emaciated 
and almost cachectic appearance She also suffered at that time from incessant 
headache and sickness and obstinate constipation The seat of pain was over the 
right kidney where there was a heart-shaped tumour, firm and elastic, in which no 
fluctuation could be detected, and which was extremely tender to the touch On 
exanunation under ether this tumour was found to be perfectly moveable towards 
each side, indeed, it could be pushed completely across the middle hne to the left 
side AU round it a note of intestinal resonance could be produced When pushed 
01 er to the left side, its heart-hke shape became very appaient, and when it lay 
on the left side of the vertebral column, with its apex directed downwards and to 
the left. Its base evidently retamed a connection with the right side 
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“ A carefiil examination of the urine gave only negative results, though she 
spoke vaguely of its having been occasionally dark in colour, muddy and deficient 
in quantity 

‘ At the consultation held with my colleague Dr Edginton upon the case, 
a variety of suggestions were made for diagnosis, the chief of which were cjstic 
enlargement of a floating kidney, a tumour of the head of the pancreas, and dropsy 
of the gall-bladder But no decided diagnosis was attempted and my proposal to 
open the abdomen and thus ascertain the nature of the tumour was agreed upon 

“ On August 23rd (1879) I opened the abdomen in the middle hne, to the 
extent of four inches, the umbihcus forming the centre of the incision It then 
became at once evident that the tumour was a distended gall-bladder I passed 
the needle of an aspirator into the apex and drew off a quantity of white starchy- 
lookmg fluid, probably amounting to between tivelve and fifteen ounces but I 
cannot speak positively as to its amount, as it was unfortunately thrown away by a 
nurse immediately after the operation I then opened the gall-bladder at the point 
of puncture, so as to admit my finger and came at once upon a large round gall-stone 
lying loose m the cavity This I easily removed and on further search I found 
another of rather larger size, and probably of pear-shape, at the entrance of the 
duct, impacted in it and evidently Ae cause of Ae dropsical distension of the gall- 
bladder The removal of this stone was a matter of very great difficulty, in fact it 
took a very much longer time to effect than all the other steps of the operation put 
together From the long narrow funnel-hke cavity in which it was lodged and from 
the mobihty of the bladder it was very difficult to seize and when at last I did get 
hold of It I found it adherent to the mucous surface I had then to considei the 
extreme hkehhood that in removing this impacted stone I might tear the walls to 
which It was attached and thus certainly kill my patient I therefore performed a 
very careful and protracted hthotrity, chipping little fragments off the stone regu- 
larly all over its exposed surface till I had the satisfaction of lifting out its nucleus 
I then passed a blade of a pair of fine forceps on each side of it and by a gentle 
squeeze broke up the remainder and was then enabled to hft it all out The weight 
of the stone removed entire is 4 2 grammes and that of the fragments I could gather 
of the broken stone is 2 9 grammes, but of the latter stone as much again must 
have been lost on the sponges which were packed into the wound during the 
process of crushing and upon which I had constantly to wipe my instruments I 
washed out the cavity repeatedly and took every precaution that I could to secure 
that no fragments were left I then stitched the wound in the gall-bladder to the 
upper end of the wound in the abdominal walls by continuous sutures, leaving 
the aperture into the bladder quite open and then I closed the rest of the abdominal 
opemng in the usual way The operation was performed with complete antiseptic 
precautions and the anaesthetic employed was ether 

“ She ralhed fiom the operation completely in a few hours I dressed the 
wound antiseptically the same evemng at ii pm and found the dressings stained 
with healthy bile In the further progress of the case there is very httle to leport 
save that the flow of bile from the wound continued till the 3rd of September 
when the dressings were discontinued and zinc ointment was used in their place 
The stitches were removed and the wound was completely healed on September 9th 
when she began to take sohd food, up to that time her diet being restricted to milk 
and beef tea On the I4rh she sat up for the first time and on the 30th she went 
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home qmte restored to health, free from pain and all her former symptoms and 

having gained at least a stone m weight 

Looking back upon this case I do not think that a more accurate diagnosis 
was possible Fortunately our advanced practice in abdominal surgery makes our 



Mr LAWSON TAIT 


hmited powers of diagnosis in such a case of less importance and I thoroughly 
agree with Dr Sims that we should not wait until the approach of almost fatal 
symptoms puts the diagnosis m unmistakable fashion but that ‘ we shall make 
an early exploratory incision ascertain the true nature of the disease and then 
carry out the surgical treatment that the necessities of the case may demand ’ ” 
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PROGRESSIVE POST-OPERATIVE GANGRENE OF SKIN 

By A M STEWART-WALLACE 

MEDICAI. FIRST ASSISTANT AND REGISTRAR, LONDON HOSPITAL 


In the London Hospital this year, under Dr Robert Hutchison, there occurred, 
following a thoracotomy and drainage of an empyema, a case of a remarkable and 
rare post-operative complication of a slowly progressive gangrenous infection of 
the skin and subcutaneous tissues This gradually spread in spite of all therapeutic 
measures, till, after eight months, it stietched from the occiput to the ihac crest 
behind and extended anteriorly to involve the whole abdominal surface, and finally 
caused the death of the patient Several physicians, surgeons, and others at the 
London Hospital saw the case, but none of them could remember having met with 
this remarkable condition before It was, in fact, only subsequently, qiute by 
chance, that the present writer came upon a similar case in an American journal 
This prompted a search into the literature, with a result that it was found that 
over thirty cases have been reported in America during the last ten years and that the 
condition has been discussed at at least three Surgical Society meetmgs , cases also 
have occurred in Germany, Italy, and Australia It was reahzed, firstly, that the condi- 
tion IS not generally known in this countrv , one case recorded by Hector Scotson®- 
last year, which included also a brief summary of eight cases collected from the 
hterature, is the only report that can be found m Enghsh journals * Secondly, 
and of greater importance, it was realized that failure to recognize the condition 
may lead to failure, as in our case, to carry out the only effective treatment — 
namely, excision of the advancing edges, an operation which in almost all the 
pubhshed cases lead to rapid heahng of the lesion 

For these reasons it is felt that this case should be recorded and a review 
included of all the pubhshed cases and literature that throw hght on this remark- 
able condition 


THE CONDITION AS AN ‘ENTITY’ 

A study of the cases, 37 of which have been collected in all, at once convinces 
one that they must be grouped together as an entity and that they constitute a rare 
post-operative infection of the skin with characteristic and pecuhar features demand- 
ing a clearly defined hne of treatment 

Cullen^ in 1924 reported a case of “ progressive enlarging ulcer of the abdo- 
minal wall ”, which measured 12 in across, following drainage of an appendicular 
abscess It failed to respond to all therapeutic measures, but rapid heahng was 


* Interest in this condition is increased by the appearance, subsequent to preparing this 
paper, of a report of a case, only the second to be recorded m this country, 
nvmber of the British Journal of Surgery (1934, xxu, 392) by Nightingale and Bowden in 
which they describe progressive gangrene of the skin following laparotomy for a P 
duodenal ulcer The infection spread steadily till it covered an area 3 x 6 in , when tne 
advancing edges were excised and rapid healing resulted 
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eventually brought about by excision of the margins and applying pinch skin- 
grafts In tlie same year Christopher® described a case of “severe spreading 
carbuncular infection of the chest wall” following rib resection and drain- 
age of an empyema Soreness about the wound developed on the third day, 
red areas round the stitch-holes on the sixth, and in the third week large pieces 
of necrotic tissue were removed , the process spread, accompamed by intolerable 
pain in spite of various local apphcations, hght therapy, and blood transfusions, 
though the sinus healed up Eventually after three months it extended from the 
scapular spine to the ihac crest behind, and anteriorly nearly reached the umbihcus 
The advance of the lesion at this stage was successfuUj- checked by excision of 
the edges, necessitatmg ten separate debridements under general anesthesia, and 
rapid heahng resulted 

In 1926 Brewer and Meleney^’ ® described two cases of “ progressive gangren- 
ous infection of the skin ” following drainage of appendicular abscesses , each was 
eventually checked by surgical measures They recogmzed that these cases were 
similar in nature to those of Cullen and Christopher, and Meleney carried out some 
ammal inoculation experiments on the etiology which wiU be referred to later 
The cases were discussed before the American Surgical Association in Detroit,'^ 
where five similar cases were briefly described by other surgeons present 

After this there appeared at inten^als several reports of cases, the majority 
following drainage of appendix abscesses, all of which were recogmzed by their 
authors as being similar in nature to the cases described All were slowly pro- 
gressive, carbuncular-hke or gangrenous in appearance, with serpiginous outline 
They were very painful and pecuharly inti actable, being resistant to all ordinary 
therapeutic measures The sloughs came away, leaving the base covered with red 
granulation tissue, which in places showed a tendency to heal, with the appear- 
ance of islands of epithehal cells, and the ulcerating undermined edges distinct 
and separate from the original sinus, which may still be draimng or be a healed 
scar In nearly ail the cases excision and cauterizing of the advancing margms, 
sometimes in several stages, led to heahng, this taking from three to twenty -two 
months from the date of the original operation to be completed 

At a meeting of the American Medical Association, Philadelphia, m 1931 
Lynn®* read a paper on the subject and included a fresh case of his own Among 
those present who joined the discussion were Cullen and Shipley, who previously 
had published cases, and also Meleney, who had had tlie umque expenence of 
being able to study and experiment with two typical cases It was agreed that 
the similarity between the cases justified them being regarded as a chmcal entity 
and that all the evidence was in favour of a common pathological and etiological 
basis The descnptions of twelve further cases which have occurred since then 
only tend to confirm this conclusion 

INCIDENCE 

Although there are only 37 cases which we have been able to collect in the 
hteratiire, it is stated by some of the authors that the condition is more common 
than these few hterary contributions would lead us to beheve Thus both Balhn®® 
and Meleney®' state that oral commumcation with other surgeons shows that most 
of them have seen one or more of these cases without recogmzing their importance 
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But on the other hand, Mcleney’s cases^i* of “ haimolytic streptococcal gangrene ” 
which will be discussed later must not be included in this group It is also diffi- 
cult to be convinced that one of Ballin’s cases, that of an intractable ulcer 
following an inguinal gland abscess, is of the same type He excludes chmatic 
bubo in this case by the absence of Leishman-Donovan bodies , but it has recently 
been conclusively shown that this condition is due to a filter-passing virus'’^ 
McDonaghj^s in a letter commenting on Scotson’s case,'’- says he has had experi- 
ence of several cases, some following appendicectomy, some occurring spontane- 
ously, and some also in the gemto-crural region , that they are due to B morgani 
and B gangicnce cutis, and that they respond to novarsobenzcne injections It 
wiU be seen that these cases must be different from the series described here 
Before including cases it is necessary to make certain that they showed the remark- 
ably intractable and slowly progressive features which characterize all the cases in 
the series under consideration It is no doubt true that many unsuccessfullv 
treated cases have not been recorded and that cases have been reported, owing 
to the absence of a generic term to describe them, under titles which have not been 
consulted in our search of the literature 

That the condition is m fact very rare is suggested by the evidence that, 
though of course abscess formation and cellulitis of the abdominal wall is relatively 
not an infrequent post-operative complication, gangrene of the chest or abdominal 
wall is remarkably uncommon in the records of the London Hospital Thus in 
the period 1903-33 (excluding celluhus, gangrene following extravasation of urine, 
and scrotal gangrene from pen-urethral abscesses) only eight cases have occurred 
m the chest or abdominal wall which have been described in the notes at any stage 
as “ gangrenous ” m appearance Five of tliese were acute infections of the tissues 
lound the wound leading to abscess formation, or cellulitis with sloughing and 
“ gangrene ” of the overlying tissues (four after drainage of appendicular abscesses, 
one after abdomino-perineal excision of a rectal carcinoma) One was a case of 
gas gangrene of the abdominal wall following incision of an ischiorectal abscess 
secondary to an advanced carcinoma of the rectum, and one followed removal of 
a stone and drainage of the gall-bladder in a patient with persistent gl}"Cosuna m 
which sloughing of the whole thickness of the abdominal wall took place In these 
thirty years one case only can be found m the records of the London Hospital 
which may have the same etiology as the condition discussed , it is briefly described 
here It is not proposed to include it in the series, as the available evidence is 
not sufficiently conclusive 

J H was operated on in 1925 for a radical cure of an inguinal hernia “ A remarkable 
gangrene, organism unknown, developed in the wound and spread to involve an area two 
inches in diameter, and sloughing of the skin and subcutaneous tissues occurred Ihere 
are no further notes except that the temperature chart showed a low-grade fever and a pulse- 
rate averaging no to 120 for one month after the operation, on which date the patient Lett 
the hospital cured 


NOMENCLATURE 

Many different names have been used to describe this condition Most of the 
cases during the last three years, including that of Scotson, the first to be reported 
in this country, have been described under the title “ Progressive Post-operative 
Gangrene of the Skin ”, a term first used by Brewer and Meleney* in 1924 This 
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expresses the three characteristics of the lesion and the present case is reported 
under that heading Now that the condition has been accepted as an entity it is 
highly important that some defimte term should be umversally adopted to describe 
It, m order to facihtate references and to discriminate it from other skin infections 

CASE REPORT 

History — A male, aged 44, was admitted to the London Hospital under Dr Robert 
Hutchison on Jan 20, 1934, with the history of an illness which had commenced with a cold 
and cough nine weeks previously One week later pain developed on the left side of his 
chest, sharp in character and made worse by breathing deeply and coughmg The same 
day he coughed up a httle blood, but since then his sputum remained clear He stayed in 
bed with the cough, chest pain, and pyrexia for eight weeks, three umes having attempted 
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Fig 441 —Temperature and pulse chart in a case of progressive post-operauve gangrene of the skin 


to get Up, but being driven back to bed on each occasion by an increase of the symptoms 
He was eventually sent up to hospital as his home doctor had found signs of left-sided pleural 
effusion Three sputum tests had been reported negative for tubercle bacilli 

Previous ///umes —Influenza in 1919 No chest comphcauons No other illnesses 
remembered No history of jaundice Demed taking alcohol 

Family History — ^Two brothers and one sister had acholuric jaundice (investigated by 
Dr Janet Vaughan) One brother was well following splenectomy, the other two died 
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following splenectomy Father, mother, six other brothers, two other sisters, and four 
children showed no signs of acholuric jaundice 

On Examination — The pauent was found to have an intermittent pyrexia 100° to 102° 
in the evening and 98'" to 99° in the morning Pulse 100 to no, respirations 20 He was 
a thin man, with a good colour , no jaundice , definite clubbing of fingers , heart and 
arteries normal except for a short systolic apical murmur, blood-pressure 120/80 There 
was flattening of his left apex, with hollowing above and below the clavicle, and diminished 
movement of the whole of the left side of his chest His heart apical impulse was i-*- in 
internal to the nipple line and he had 1 dull percussion note, absent breath-sounds,’ and 
tactile vocal fremitus at the left base extending up nearly to the spine of the scapula The 
left apex and right lung were clear except for a few transitory crepitations at the right apex 



Fig 442 — The lesion on the fifiy-nmth da> antero lateral view 


Nothing abnormal was found m the abdomen or central nervous system Urme normal 
No tubercle bacilli found in the sputum 

Blood-count (Jan 22) —Red cells, 3,400,000 Htemoglobin, 61 per cent Colour index, 
o 9 Leucocytes, 12,400 Polymorphs, 83 per cent No eosinophils Slight poiulocytosis 
and anisocytosis Moderate polychromatophilia 

Van den Bergh — Direct, negauve Indirect, less than o 2 mgrm per cent fragility 
of red cells very slightly increased Complete haemolysis to o 35 per cent Partial hismo- 
lysis to o 45 per cent Control’s blood partial hscmolysis to o 3 to o 4 per cent 

Jan 24 —Paracentesis of chest, 16 oz of thick opaque grey-green pus aspirated, a 
film of which showed degenerate pus and many Gram-positive cocci in chains Culture 
grew non-h®molytic streptococci No tubercle bacilli , t 1 

Peb 13 ^X-ray of chest Heart and mediasunum displaced to the right Left lung showea 

opaaty of the middle and lower zones consistent with the presence of fluid Right lung, clear 
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Operation — A swinging temperature persisted till on Feb 13 a thoracotomy was 
performed under local infiltration with I per cent novocain Two inches of the left eighth 
rifa were removed subpenosteally between the posterior axillary and the mid-scapular lines 
Two pints of thick pus were evacuated^ two tubes inserted, and the tissues sutched closely 
round to set up a closed drainage system Empyema wound drained well Washed out 
daily with Dakin’s soluuon 

Subsequent Progress — On Feb 19 the edges of the wound were red, inflamed, and 
bulging round the tubes , sutches and tubes were therefore removed, and one short large- 
bore tube was inserted and the wound allowed to drain into the dressing Temperature 
and pulse-rate were setthng well and the general condition was good By Feb 20 (7th day 
after operation) the temperature and pulse-rate were normal and the wound was discharging 
very little, though the edges were cedematous, red and tender By Feb 33 the pauent 



Fig 443 —The lesion on the fifty-ninth day postero lateral \ leu 

appeared so well that he was allowed up for a short period His pulse-rate, however, began 
to rise, and on Feb 27 (r4th day) it rose to 120 and was rarely below 110 after this Mean- 
while a swinging pyrexia insidiously started and gradually increased {Fig 441) The wound 
looked more angry, the oedema and redness began to extend into the surrounding skin, and 
the edges to siough Necrosis of the central area took place, and by March 14 (29th day) 
the wound was described as resembling a large carbuncle The actual smus looked healthy 
and was producing only a little thick discharge The black, leathery necrotic slough separated 
in several places, exposing the muscles, which were not affected at any stage and formed 
t e centre of the carbuncular process ” , the edges were tender, raised, serpiginous, and 
maerminM , it was surrounded by a band of red oedematous tissue which was fairly sharply 
emarcated from the healthy skm Later the necrotic area separated, leaving the tender 
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raised margins fairly distinct from the central floor of red granulation tissue covering the 
muscle layer, which in places showed a tendency to heal 

By March 27 (41st day) the wound stretched from the sternum interiorly to the edge 
of the vertebral column posteriorly The anterior and posterior extremities had acutely 
inflamed and advancing margins, while the intermediate edges were comparatively healthy 
and shelving, with outgrowths of epithelium spreading across the base of the ulcerated area 
By April 14 (59th day) the process had reached the stage shown in Figs 442, 443, extending 
beyond the right nipple line anteriorly The lesion then began to spread upwards and 
downwards, and slowly progressed till at the end of six months it involved the extensive 



Tig 444 —Diagram to show extent of lesion at death (thirtj second week) 


area shown in Fig 444 The sinus had healed up and there were several islands of epithe- 
lium round the site The edges were exquisitely tender, and great difficulty was experienced 
with the dressings and finding a comfortable position for the patient to lie m Apart from 
pain on pressure and during the dressings there was little spontaneous pain, and sedatives 
were not required to the same extent as in Christopher’s case In himself the patient was 
not very ill, but as the process spread and involved such a wide area and the swinging pyrexia 
continued fbr so many months he began to show signs of wasting, and during the last two or 
three weeks he lost his morale and strength, and eventually died quietly on Aug 27, I94 days 
(32 weeks) after the operation His appetite remained good almost to the end 


Blood-cowits — 

Red cells 
Haimoglobin 
Colour index 
White cells 
Polymorphonuclears 
Eosinophils 
Large lymphocytes 
Small lymphocytes 
Large hyaline 
Basophil 


March 27 

April 3 

June 27 

4,800,000 

4,000,000 

4,400,000 

77% 

66% 

60% 

0 79 

0 82 

0 68 

15,000 

13,600 

9,800 

72% 

75 5% 

81% 

2% 

15% 

2% 

9% 

95% 

105% 

11% 

8% 

2% 

6% 

5 5% 

4 5% 

0% 

0% 

0% 



Blood Culture — Sterile (May 4) 

Blood Wassermann Reaction — Negative (June 12) i,„„rr 

Radiograms 0/ Chest —March 3 — “ The condiuon at the left base is improving The Heart 
IS returning to the left chest The diaphragm is beginmng to move There is, however, 
an area of density in the mid-axillary line which might be fluid or might be thickening 



POST-OPERATIVE GANGRENE OF SKIN 649 


20 — “ The chest shows no collection of pus now The whole condition is much 
clearer ” (M H Jupe ) 

Culture Reports — April 7 — Pus from sinus “ Streptococci in direct film Pale and 
abundant growth of Staphylococcus aw eus ” 

Apnl 10 — ^Non-hEemolytic streptococci No influenza bacillus (A Greaves) 

April 12 — Swab of wound No true diphtheria bacilli present Films and cultures 
show presence of Staphylococcus aureus in great abundance 

Sputum — July 12 — No tubercle bacilh Chiefly pneumococci with some staphylococci, 
sarcinse, and M catarrhahs 
Treatment — 

General — ^High vitamin diet Iron, arsemc, strychnine, cod-liver oil, malt, and advita 
capsules were given by mouth at different stages Massage to legs 

Local Applications — ^Various, including glycerin and magnesium sulphate, orthoform 
powders 

Sedatives — Luminal, aspirin, pyramidon, and heroin 
April 13 — 36,000 umts of diphtheritic anntoxin 

April 14 and 18 — Staphylococcal toxoid (1/60) 01 cc and 03 cc respectively not 
repeated as pulse-rate and temperature appeared to be higher after the two injections 
April 16 — Light treatment started Appeared to make condition worse 
June 2 i-Aug 10 — ^Weekly course of autogenous staphylococcal vaccine No apparent effect 
Blood Transfusions on July 26 and 31 and Aug ii and 18 No improvement 

CLINICAL FEATURES 

Of the cases collected, 28 were male and 6 were female The age distribution 
IS shown in the following table 

Age Cases Age Cases 

18 I 50-60 5 

30-40 9 60-65 8 

40-50 3 70 I 


The operations after which the infection occurred are tabulated below — 
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It will be seen that of the 37 cases 33 followed drainage of a purulent infeaion, 
of which 21 were appendix abscesses and 6 were cmpyemata 

In about half of the cases the first sign of the new infection is apparent during 
the first weekj and in the majority of the remainder during the second week, the 
extremes being the first”® and twenty-second day '>« In the later group the pyrexia 
and pulse-rate usually return to normal after the operation and the condition of 
the patient appears completely satisfactory, in Patterson’s case he was even 
sent home However, as the new' infection gradually sets in, the temperature and 
pulse begin to rise again The infccuon starts as soreness, redness, and oedema 
about some small part of the wound, or more commonly about the stitch-holes, 
particularly of the tension sutures The process gradually spreads, and in the 
second 01 third week necrosis takes place in the centre, with formation of black 
leathery sloughs which then separate and leave a rclauvely hcalthv base covered 
with red granulation tissue In no single case were the muscles or any of the 
deeper tissues affected, and the original wound or sinus in most cases healed up , 
or if It continued to drain, as m most of the thoracotomy cases, the sinus itself 
looked very healthy 

In places the edge shows a tendency to heal and becomes shelving and non- 
oedematous, and epithelium grows out across the base to meet small islands of 
deep epithelium arising from sweat glands or hair follicles that have not been 
destroyed The remainder of the edges are raised, undermined, and oedematous, 
and spread slowly® (about 4 mm a day) but relentlessly, and unless checked by 
surgical measures enormous areas of the skin of the body are ulcerated The most 
extensive lesions were seen in the cases following cmpyemata , in Poate’s case®^ the 
whole back from the occiput to the middle of the buttocks on both sides was 
involved In several of the abdominal cases the entire abdomen was affected, 
while in addition in one case® it extended to involve as well the whole anterior 
and lateral aspects of the thigh down to the knee, and in another® the whole area 
between the right scapular spine and the ihac crest A marked feature is the 
exquisite tenderness of the active edges, which leads to great difficulty with dress- 
ings and in more than one case even required general anaesthesia for these to be 
carried out This great pain on the shghtest manipulation was a feature on which 
particular stress was laid in twelve of the cases 

Most cases were accompanied by an irregular temperature up to 99° or 100 
and sometimes 101° in the evening (102° and 103° in the later stages in oui case) 
and a raised pulse-rate averaging too to 120 Most patients suffered from exhaus- 
tion from pain and lack of sleep rather than toxsemia, and several records state 
that the appetite remained good thioughout A moderate leucoc3n:osis was found 
in some cases A full post-mortem on Poate’s case®^ showed no abnormalities of 
any viscus other than those usually associated with chrome cmpyemata Micro- 
scopic study of the edge of the lesion®® shows extensive fragmentauon of the dense 
subcuticular connective tissue and a heavy cellular infiltration of the subcutaneous 
fat There is no thrombosis of the vessels, which are umversaHy dilated and filled 
with blood with a large number of polymorphs chnging to the walls This suggests 
that the gangrene is due to the direct action of some lyuc substance on the ussues 
rather than a cutting off of the blood-supply Masses of Gram-positive coca are 
seen in the centre of the lesion, and scattered orgamsms in aiploform or short chains 
in the periphery 
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DIFFERENTIAL DIAGNOSIS 

Before discussing the etiology of this interesting condition it is important, in 
order to avoid confusion, to differentiate and discriminate between “ progressive 
gangrene ” of the skin and other similar conditions — 

1 Common wound infection which may go on to abscess formauon and 
celluhtis and mU respond usually to opemng up the tissues If the orgamsm is 
particularly virulent or there is general or local lowering of resistance on the part 
of the patient, sloughing of the tissues and acute gangrene of the abdominal wall 
may occur as m a case fully described recently by Horsley Before the days of 
aseptic surgery infectious gangrene was a frequent post-operative comphcation, 
and vivid descriptions of its horrors may be found in many of the older text-books 

2 Erj'sipelas, which, though it may resemble it on the first day, never leads 
to progressive ulceration 

3 Gas gangrene, with its much more severe symptoms, the prostration of the 
patient, the foul-smelhng discharge, with crepitation of the surrounding mdematous, 
discoloured skin, and the positive bacterial findings of anaerobic gas bacdh 
Recently a case confined to the skin and subcutaneous tissues has been described 

4 “ Htemolytic streptococcal gangrene ” of the skin Meleney gives an 
excellent description with photographs of a senes of 20 cases in China,'^''^ and later 
of II cases in New York,'*® of hsemolytic streptococcal gangrene affecting the skin 
and superficial tissues only, occurrmg chiefly on the hmbs after a small injury or 
apparently spontaneously, the lesions frequently being multiple The onset is 
acute, the patient prostrate, often with a positive blood culture Haemolytic strep- 
tococci are the only orgamsms invariably present A better known subgroup of 
this variety, spontaneous haemolytic streptococcal gangrene of the scrotum, has been 
recorded by several authors, Campbell’s contribution*^ with five of his own cases 
being a good example 

5 “ Ecthyma gangrenosum” occurring in very young children m a poor state 
of health and frequently following a predisposing illness, usually varicella The 
lesions are often multiple and may be extensive Ecthyma gangrenosum may occur 
as a wound infection m debihtated children, especially where there has been con- 
tamination With urine or faeces Lately several isolated cases, usually with multiple 
lesions, have been described m adults, and recently a more chrome form of pyo- 
dermia has been receiving a good deal of attention from German observers A 
full hst of references to these cases has been given by Brunsting,^^ who described 
four cases of his own, one with extensive gangrene of the abdominal wall, in patients 
greatly debihtated with ulcerative colitis Ecthyma gangrenosum is usually attri- 
buted to hremolytic streptococci, and most authors regard it as a more extensive 
and deeper form of impetigo 

6 Infection with specific orgamsms (a) Diphtheritic baciUi, as in the case 
of Smith,^® where a spieadmg ulceration of the abdoimnal wall followed appendi- 
cectomy , diphtheritic bacilli being isolated from the lesion, which responded well 
to anti-diphtheriuc serum (&) Blastomycotic and actinomycotic orgamsms (c) 
Tubeicle bacilh (d) Leishman-Donovan bodies, as m oriental sores (e) The 
tymphogranulomatous ultra-microscopic virus which causes intractable ulcers when 
the buboes break down 

7 Amoebiasis cutis ” may give a somewhat similar picture, as can be seen 
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by the descriptions of Hcimburger,'’’’ who reviewed ten cases, most of which 
followed rupture of amoebic abscesses He found that they responded promptly 
to emetine Cole and Heideman^' describe a case of superficial gangrene following 
drainage of an appendix abscess with appearances identical with many in this senes, 
m which amoeba: were consistently present m the pus exuded from the ulcerating 
edges, though there was no history of dysentery and examination of the appendix 
showed no amoeba: The spread of the process was definitely checked by emetine 
hydrochloride intravenously, but there was relapse as soon as the drug was stopped 
Eventually it was necessary to excise the margins, after which satisfactory healing 
promptly occurred The features were so similar to other cases described in this series 
that they suggested that “ progressive superficial gangrene” was due to infecuon with 
amoeba: The failure of emetine to cure the condition and the final necessity of 
excision suggests that this particular case was not pure amoebiasis cuus In no 
other cases have these organisms been discovered, and Brunsting-- and Meleney^ 
and others, having read this suggestion, have had their cases examined by special 
experts, with negative results 

8 Foul sloughing infections may occur in wounds produced by human bites 
and where human saliva appears to have infected the deeper parts of the wound 
The gangrene involves the deep tissues, and multiple sinuses are produced The 
infecting organisms are fusiform bacilli and spirochaites Flick described five cases 
and has reviewed the hterature 


ETIOLOGY 

In none of the reported cases have any specific orgamsms been found except 
amoeba: in the case already discussed In the majority of cases where full reports 
are given repeated special examinauons have been made to exclude diphtheria, 
tuberculosis, blastomycosis, etc In smears and cultures from the discharging pus 
a variety of organisms have been described Streptococci were found in all 19 
instances where bacteriological reports are included, 14 cases being non-hsmolytic 
Staphylococci were found in ii cases, diphtheroid and Gram-negative bacilh were 
frequently present 

In none of the cases was there evidence of any underlying disease In no 
case was glycosuria reported, and the Wassermann reaction was always negative 
In view of the not infrequent chrome ulcers found on the legs of patients with 
acholuric jaundice,®® it is interesting to note that in our case three othei members 
of the family were suffering from acholuric jaundice Our patient, however, showed 
no evidence of the disease beyond a very shght increase m the fragihty of the re 
cells Lynn®* was impressed by the fact that all the cases occurred in patients who 
required prolonged drainage and restricted diet and were consequently in a run- 
down general condition He thought it sigmficant that 50 per cent of the cases 
occurred after the age of 45 But many of the cases occurred in previously healthy 
people after an acute infection of only a few days, and a third of the cases occurre 
m the pnrae of life below 40 Lowering of the general resistance no doubt 
assists in the estabhshment of the infection, but it is not of fundamental 
importance 

There is no evidence to support as general etiological factors the suggestions 
of Borelh,® who blamed the use of tincture of iodine in his case, and of Tennant, 
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who, having seen the two cases^®’ m which cholecystitis had previously been 
present, thought they were due to hepatic insufficiency 

With the observations of Arthus and others it is well estabhshed that frequent 
cutaneous necrosis due to hypersensitivity occurs in rabbits and guinea-pigs that 
have repeatedly been used for injections of bacterial and protein products Necrosis 
of the skin at the point of injection has been observed chmcally m human bemgs 
after diphtheria antitoxin and scarlet fevei serum by Gatewood and Baldndge'*^ 
and by others since One dramatic case^® is described of a girl who, having received 
seven weeks previously scarlet fever serum prophylactically, was given a large dose 
of the serum into the buttock four days after developing scarlet fever A rapidly- 
spreadmg acute superficial gangrene followed over the whole of the buttock, thigh, 
and abdomen, which was cured by excision and skin-grafts It was beheved that 
the gangrene w'as due to the second injection being given while the patient was 
in a hypersensitive state Baffin and Moore come to the conclusion that their 
cases®'®® of post-operative progressive superficial gangrene are examples of the 
Arthus phenomenon They then describe a series of inoculation experirnms into 
the skin of rabbits of a mixed culture of streptococci and diphtheroid bacdh 
obtained from one of their cases In one rabbit re-mjecuon with a large dose after 
a sensitization period resulted in an ulcer with undermined edges and a central 
slough Hjfpersensitivity may be a factor in the production of these post-operative 
cases, but until further proof is forthcoming it carmot yet be used to explain the 
whole process It may be pointed out that Baffin and Moore had only one positive 
experiment, and none of the chmcal cases followmg serum injecuons have com- 
pletely resembled the slow progressive gangrene winch is so characteristic 

The most important contribution towards the understandmg of the etiology 
comes from Meleney,"* who in 1926 was able to grow from the excised lesion a 
micro-aerophihc streptococcus in cultures taken from regions outside the oedema- 
tous margin, and streptococci and staphylococci in cultures from the sloughs, the 
streptococcus appearing to prepare the way for the actual production of the gangrene 
by the staphylococcus These orgamsms inoculated together into gumea-pig or 
rabbit’s skin invariably produced a gangrenous ulcer, while either of them injected 
separately failed to produce gangrene Later in 1931 he was able to confirm these 
findings on a second typical case ®® The same micro-aerophihc streptococcus was 
present in the periphery of the lesion, and again a lesion could only be produced 
by mjectmg both orgamsms together after imxmg the cultures Further, he 
showed that the association must be extremely close, as if injected separately, even 
in the closest juxtaposition or after an mtervd, no ulceration occurred He found 
that the staphylococcus was not speafic, as certam other staphylococa would pro- 
duce a similar but not so marked lesion He concluded that progressive gangrene 
IS caused by synergistic activity of a symbiosis of a micro-aerophihc streptococcus 
and a staphylococcus This streptococcus belongs to a group called by Prevot*® 
Stieptococcus evolutus, as they are anaerobic on first culture but after a number of 
plantations can grow aerobically This orgarnsm is frequently found in the human 
mtestme and in peritoneal exudates, and Prevot found them in the pus of all cases 
in a series of lung abscesses and bronchiectatic cavities It is sigmficant that 34 
of the 37 cases of progressive gangrene have occurred after operations involvmg 
contamination with intestmal orgamsms or after empyemata In 1933 Meleney 
had the opportumty of exatmmng bacteriologically three further cases and was 
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again able to demonstrate the same streptococcus in each case It is highly 
important that further bacteriological experiments on these hnes should be carried 
out by those who may meet these rare cases in the future 

The infection has appeared to start round tension sutures in many of the cases 
and speaal emphasis has been placed on this by several authors/’ and 

Patterson^® even suggests that as a prophylactic measure tension sutures should 
never be used in cases of abdominal and chest abscesses Tension sutures would 
therefore appear to be a factor in establishing the infection 

TREATMENT 

• A study of the results of treatment leaves no doubt as to the correct thera- 
peutic procedure Non-operativc measures have all proved unavaihng These 
have included high vitamin diets, analgesics, and sedatives for sleep, all varieties 
of local applications, antiseptic and hypertome , heat, X-rays, direct and arufiaal 
sunlight, which usually lead to irritation , metallic injections of arsenic, antimony, 
and manganese , antisera, vaccines, staphylococcal toxoid, protein shock, diph- 
theritic antitoxin, and repeated blood transfusions In the 37 cases there appear 
to be only 3 exceptions , one after two months responded to quartz light,’® one 
to 6 per cent sodium chloride after involving the enure abdomen and both flanks,” 
and credit was given to general hygienic measures and the use of immunized 
blood transfusions in the third case, which had failed to respond to repeated attempts 
at excision Of the others not treated surgically, 3 of the post-empyemata cases 
died after many months, the greater part of the trunk being involved *•’ one 
died of nephritis before excision could be earned out having refused excision, 
another recovered after ten months of pain and suffering when the lesion “burnt 
Itself out ” the remaining one healed spontaneously after four months of such 
intolerable pain that the pauent’s morale was undermined and suicide was com- 
mitted shortly afterwards 

All cases in which radical measures were adopted recovered with two excep- 
tions, one a man of 70 who died of pneumoma"® and another who died of endo- 
cardius,®’ the spread in both cases having been arrested An inasion tvith a 
cautery knife should be made beyond the advancing margin through the healthy 
skin and subcutaneous Ussue down to the muscular layer so as to circumscribe the 
lesion Excision of the enUre ulceraung edge is then carried out If a scalpel is 
used in extensive lesions as in two cases,’’ the tissues must then be coagulated 
m order to check the hmmorrhage, which may be so considerable as to render 
blood transfusions necessary- If the lesion is extensive, the excision may have 
to be done m several stages, as in Christopher’s case - It was only necessary to 
cauterize the base in one case The results were almost without exception 
immediate and gratifying, a pleasing feature being the instant cessation of the severe 
pain Inadequate excision, however, was usually followed by prompt recurrence 
necessitating a repeat of the operation ’’ Thiersch or pinch skin-grafts 

(used in 7 cases) may be apphed after a short interval to assist healing, but the 
lesions usually heal spontaneously and sufficiently rapidly, especially where islands 
of new epithelium are present in the centie round the original wound Should 
the gangrenous ulcer already be so far advanced that complete excision of the edges 
appears too formidable an operation, a barrier may be made in the healthy skin 
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beyond the oedematous margin by circumscribing the Jesion with an incision down 
to the muscle and perhaps packing with i per cent formalin^ In all three 
cases*’ where this procedure was adopted the spread was arrested and satis- 
factory heahng resulted 

It IS hoped that in future this type of gangrene will be recogmzed durmg the 
first few weeks and the whole lesion immediately excised The scalpel should 
then be used for preference, as no time is lost while the tissue destroyed by the 
cautery is sepaiating 

SUMMARY 

1 A case of a rare comphcation suitably called "progressive post-operative 
gangrene of the skin ” is described The importance of using a defimte nomen- 
clature to facihtate recognition and reference is emphasized 

2 Only one other case has been recorded in England, but 37 cases have been 
collected from the foreign hterature and reviewed Their similarity justifies group- 
ing them together as an entity 

3 The rarity of the condition is shown by an analysis of all cases of post- 
operative gangrene of the abdominal and chest wall occurring in the London 
Hospital from 1903-33 One case only may be an example of “ progressive post- 
operative gangrene of the skin ”, but the evidence available is too scanty to include 
It in the series 

4 The most characteristic features are Its occurrence usually after drainage 
of an appendix abscess or empyema, the slow but steadily progressive spread, 
the involvement of superficial tissues only, the raised, cedematous, undermined 
and exquisitely tender edges , the relatively healthy base of red granulation tissue , 
the heahng of the original sinus , the extensive area involved unless checked , and 
Its failure to respond to any non-operative therapeutic measures 

5 Treatment consists of early recogmtion and excision of the entire lesion , 
or if first seen m the later stages, of excision of the advancing edges with the 
cautery The results are immediate and gratifying 

6 Bacteriological experiments suggest that it is due to the synergisuc activity 
of a symbiosis of a micro-aerophihc streptococcus present in the pleural or pento- 
neal exudate and a non-specific staphylococcus introduced from without Tension 
sutures appear to play a part in the estabhshment of the infection Cutaneous 
hypersensiuvity (similar to the Arthus phenomenon) may be an important etio- 
logical factor 

7 The condmon is httle known in this country Failure to recogmze it may 
lead to failure to carry out the only effective treatment, with consequent death of 
the patient or months or even years of pain and suffering 

I wish to express my gratitude to Dr Hutchison and Dr Rowlands for their 
kind permission to pufahsh this case 
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The description of the microscopic appearances of one of the adenomata 
reported m the literature (Wilhs and Lasersohn,’- p 955) suggests that this 
tumour was really a fibroma coveted by normal mucous mcmbrancj and there 
may be a few others included in this group which arc not true adenomata It mil 
tlierefore be realwed that a Brunner adenoma is a rare pathological entity, and for 
this reason we present the following ease 

CASE REPORT 

G B , a man aged 54 years, admitted to hospital on April 23, 1934 He had had 
attacks of epigastric pain for the past nine months The pain occurred about eight hours 
after food and tvas relieved by tomiting During the sscck before admission he had lomitcd 
a considerable quantity of coffee-ground material and had had meKna 



Fig 445 —Adenoma of duodenum Pyloric end of the stomach and first part of the duodenum 

Examination of the abdomen revealed tenderness on deep palpation over the epigasmuin, 
but no tumour could be felt A test-meal showed a rather high gastric acidity and a positive 
benzidine test on the fasting specimen, and a barium meal demonstrated a penetraung ulcer 
high up on the lesser curve of the stomach The patient was examined at the request of 
Dr A V Campbell, and it was decided that as the ulcer was a simple one medical treatment 
should be continued 

He was treated by diet, alkalis, and belladonna and discharged from hospital on June ii, 
with no symptoms and having gamed 7 Ib in weight 

The symptoms, however, soon recurred and he was re-admitted on Sept 1 A further 
X-ray was taken and showed the same ulcer and a duodenal cap which was normal in outline 
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and filled well Surgical treatment was then deemed advisable However, at this time the 
patient’s general condition was poor, as he had an obvious secondary ansnua and a bronchitis 
with some dullness over the right chest The bronchitis improved with treatment and he 
was given a blood transfusion (16 oz ) two days before operation 



Fig 446 — Adenoma of duodenum ( ^ 140 ) 



Operation (Sept 24 ) — The anesthesia used was intratracheal gas and oxjgen and local 
infiltration of the abdominal wall with i per cent novocain The abdomen was opened 
through a right paramedian incision and the ulcer found rather high up on the lesser curvature 
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A partial gastrectomy was decided on, and while palpating the pyloric end of the stomach 
a tumour was felt in the first part of the duodenum This was about the si7c of a small plum 
and freely movable, obviously pedunculated The presence of the tumour caused no diffi- 
culty in the operation, but rather more of the duodenum than usual was removed A 
Billroth I type of anastomosis was performed, and the condition of the patient at the end 
of the operation was quite satisfactory 

Subsequent Progress — Post-operative recovery was uneventful The patient was 
allowed up on the twelfth day and was transferred to a convalescent home on the seventeenth 
day His doctor reports that since he has returned home he has been quite well 

On reconsideration of this patient’s history and examination in view of the operative 
findings, there does not appear to be anything more than can be fully accounted for by the 
gastric ulcer, and it seems probable that the duodenal tumour was not giving rise to any signs 
or symptoms 

Pathological Report — The specimen (Fig 445) consists of the pyloric end of the 
stomach and the first part of the duodenum There is a submucous haemorrhage i in long 
just proximal to the pylorus The duodenum contains a pedunculated mass, the pedicle 
being attached to the posterior duodenal wall about ] in distal to the pyloroduodenal junction 
The pedicle gradually expands into a pear-shaped tumour of firm consistence and shows 
slight nodulation There is no ulceration Total length of polypus i ] in , circumference 
of pedicle at its narrowest part ] in , circumference of tumour at its widest part 3I in 

Microscopically (Figs 446, 447) there is extensive hyperplasia of the duodenal glands, 
mainly beneath the musculans mucosa:, and although these glands show some slight variation 
in size, their architectural features arc well preserved and there arc no abnormal mitouc 
figures The tissues of the bowel arc displaced to accommodate the mass, but there is no 
infiltration The stroma is sparse and consists of loose connective tissue containing congested 
blood-vessels and there are scattered accumulations of small round cells The mucous 
membrane covering the tumour is intact 

This microscopic picture closely resembles the description which Golden gave of one 
of his cases in 1928 He also found accumulations of round cells scattered throughout the 
tumour which were very similar to those described in the present instance The condition 
is well shown in the photomicrographs 


DISCUSSION 

Consideration of the recorded cases shows that many of the bemgn tumours 
of the duodenum do not cause any chmeal s3TOptoms TIus is m direct contrast 
with similar tumours m other parts of the gut, which are so hable to form the starting- 
point of an intussusception It is probable that the relative fixation of the duodenum 
prevents a similar occurrence m this part of the intestine 

While It IS true that in one of the reported cases® an adenoma growing from 
the region of the pylorus is stated to have caused partial invagination of that struc- 
ture into the duodenum, the patient had no symptoms referable to this during hfe, 
and It can hardly be classed as an intussusception 

The earlier hterature on the subject is chiefly made up of cases found at 
autopsy, or, since the more frequent resort to laparotomy, of those m which the 
duodenal tumour has been discovered during the course of an operation for some 
othei disease In fact, the number of cases in which a duodenal tumour has been 
the only lesion found, and so may be presumed to be the cause of the symptoms 
noted, IS so small that a true symptomatology is still very difficult 

There does not appear to be any special age incidence, the youngest patient 
being II weeks old and the oldest 75 years Intestinal obstruction is a rare event, 
and in the few cases in which it has been recorded the tumour has been very large 
and palpable through the abdominal waU As a rule the growth is small, and 
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although some degree of dilatation may be present, the fluid contents of this part 
of the gut readily pass, even where the lumen is consideiably dimmished 

When symptoms aie present they are usually epigastric discomfort and perhaps 
pain of a colicky type, but seldom as severe as that associated with an ulcer Nausea 
or vomiting is not uncommon and attacks of diarrhoea have been noted several 
times The presence of mel$na or occult blood m the stools would appear to be 
the most constant feature of sigmficance and is the only one hkely to be of diagnostic 
aid m the chmcal investigation of the patient The combination of melsena with 
epigastric symptoms is most hkely to suggest the diagnosis of gastric or duodenal 
ulcer or gastric carcinoma, and the test-meal, and more especially the X-ray 
exarmnation, are then the most important guides 

In lecent years attention has been more keenly focused on the possibihty of 
X-ray diagnosis, and emphasis has been laid on the advantages of fluoroscopic 
examination with changes of posture in addition to the routine radiogram, but even 
with up-to-date techmque several cases have defied detection When diagnosis 
by Roentgen ray is successful there is usually a fillmg defect of vacuolation type 
Golden attaches considerable importance to the presence or absence of a six-hour 
gastric retention as a means of distingmshing growths arising in the duodenum 
from those prolapsing into it fiom the stomach He states that “ in the presence 
of a filhng defect m the duodenal bulb suggesting non-mahgnant tumour, a six-hour 
gastric retention may be considered as evidence in favour of a growth arising in the 
stomach and prolapsmg into the duodenum, and the absence of such a retention 
IS indicative of a growth arising m the duodenum itself” Waters^® points out 
that a vacuolated type of filhng defect points to adenoma, whereas a multilocular 
fillmg defect indicates papilloma 

A considerable proportion of instances of bemgn tumours of the duodenum 
IS associated with pathological conditions elsewhere in the gastro-intestmal tract, 
such as multiple polyposis, caicmoma, cholehthiasis, and ulceration The relation 
of ulceration to lesions m the duodenal glands deserves careful consideration in 
view of the recent work by Florey and Harding,^'' whose observations give additional 
support to the view that the normal secretions of Brunner’s glands protect the 
mucosa fiom damage by the acid gastric jmce by virtue of their mucoid consistence 
and contained alkah These observers are of opimon that their findings lend 
further weight to the suggestion that malfunctionmg of these glands may be primanly 
responsible foi duodenal ulcer 

As regards treatment, since the piesence of a duodenal tumour is so often only 
discovered during an operation for some other condition, the surgeon must often 
be gmded by circumstances as to the best treatment to adopt When the associated 
lesion IS a gastric or duodenal ulcer, a radical removal of the ulcer and the tumour 
would seem the correct method There is, however, no recorded case of a simple 
duodenal tumour becommg mahgnant, and where the growth is polypoid trans- 
duodenal resection should sufiice In the case of a sessile growth or one in which 
the possibihty of sarcoma or carcinoma cannot be defimtely excluded, the portion of 
duodenum involved should be excised and an end-to-end anastomosis performed 

Our thanks are due to Dr T V Cooper for supplymg some of the references , 
to Dr Campbell for his notes on the case , and to Air W H Fussell for his help 
in preparing the photomicrographs 
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MEASURED DOSAGE IN THE RADIUM TREATMENT 
OF CARCINOMA OF THE URINARY BLADDER 

By ROBERT G HUTCHISON 

ASSISTANT DIRECTOR, RADIUM INSTITUTE, MANCHESTER 


Of late years much has been written on the radium treatment of carcinoma of the 
urinary bladder, and were the object of this contribution merely to state a case for 
the radiosensitivity of this particular neoplasm it might weU be considered super- 
fluous But radium therapy is entering at the present time into a new phase, in 
which the old empiricism is being discarded in favour of a system of physically 
determmed dosage, and this paper wiU show how such a system can be apphed in 
practice to carcinoma of the bladder in such a way that the surgeon will know, 
firstly, that his dosage is safe, and secondly, that his dosage is the same for aU 
tumours treated, irrespective of their size 

INTRODUCTION 

No single dosage umt for gamma-ray therapy has so far found general accept- 
ance, but the fact that a variety of such units is being pressed upon the radiological 
world from widely different sources goes to prove how general is the dissatisfaction 
with older methods The particular umt adopted in any country or chmc matters 
httle, so long as it is a genuine measure of the amount of energy dehvered to the 
tumour and its bed in any stated case Of these umts, however, the ‘ roentgen ’ 
(‘ r ’ umt — gamma radiation) is the one which is probably most widely adopted 
at the moment and which is hkehest to gam international recogmtion, and it is here 
accepted 

Research has been active also along another line — the distribution of radio- 
active foci in any plan of treatment The basic requirement is the production 
of a homogeneous field of irradiauon which will include the tumour and its bed 
If this can be achieved, ehmmation is secured, firstly of locahzed necrosis due to 
high dosage, and secondly of locahzed areas of sublethal dosage from which sub- 
sequent recrudescence is bound to occur in an otherwise adequately treated zone 
It IS apparent that two separate but interdependent factors are involved, namely 
(i) The total amount of radium reqmred , (2) The number and distnbution of the 
foci of radiation These two factors are fully discussed in a recent article by 
Paterson and Parker on the apphcation of “ measured dosage ” to the problems 
of radium therapy The present paper deals with the apphcation of the system 
there outhned to the special case of carcinoma of the urmary bladder As will 
be seen in the following pages, the manner of the apphcation is such as to 
be quite within the reach even of those who have no bent for considerations 
of pure physics 
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TECHNIQUE OF TREATMENT 

Preliminary investigations completed, suprapubic cystotomy is performed, 
and the bladder explored The growth having been located, the best possible 
exposure is obtained Often the bulk of a tumour, especially if pedunculated, 
prevents adequate access to its base and the surrounding tissues In such cases 
It IS recommended that the protuberant and obstructive portions be removed by 
endothermy merely down to the normal level of the mucosa, and without any 
attempt at complete treatment m this way The full extent of the growth havmg 
been investigated, it remains now to radiate in the best manner possible 

The difficulties inherent in any method of surface apphcation of radium within 
the bladder are so great that it cannot be said that any such tcchmque based on 
scientific principles has yet proceeded beyond the purely experimental stage For 
the present, therefore, it is desirable to consider only the interstitial approach to 
the problem 

The first step is to determine the area to be radiated, since the distnbution 
of radio-active foci depends upon the shape and size of this area Either a circle 
or a square may be chosen As the former, however, is almost umversally apphe- 
able in the bladder, and as the rules for circular implantations can be reduced to 
simple tabular form (as is shown later), attention will be confined to this distribution 

From the Appendix it will be seen tliat implantation of a circular zone 
demands, according to the size of the circle, one of three distributions (i) An 
outer cirele only , (2) An outer circle with centre point , (3) An outer circle with 
inner circle of half the radius of the outer one, and a central point Now, it must 
be emphasized that the more numerous the foci the more satisfactorily can such 
distributions be achieved If for no other reason, therefore, radon seeds would 
be the vehicles of choice, as being much smaller than any radium needles commonly 
in use Their selection, however, is further mdicated because, being more easily 
inserted than needles even when exposure is not of the best, their use shortens the 
operative procedure Moreover, arrangements for subsequent removal are ehmin- 
ated Study of the Appendix will show how the required distnbuuons of the seeds 
should be planned ideally, but the surgeon must find the most practicable way of 
applying these principles, and a rule-of-thumb method of doing so is set forth m 
Tables /-/// Each table is constructed m the same manner, and shows at a glance 
just how many seeds are required for a arcle of any given size between diameters 
of 3 and 7 cm , and just how the physical requirements are most fully met Table I 
gives instructions when seeds of i i me imtial strength are used, this strength being 
considered best Tables II and III apply to seeds of imnal strength eqmvalent 
to I 3 me and i 5 me respectively, the latter being considered the maximum 
strength winch can be used with any degree of safety Such seeds, of filtration 
eqmvalent to 0 5 mm gold, have been found satisfactory in practice 

The seeds aie implanted at a depth of ] cm below the mucosal surface, and 
the distributions given in the tables are such as to produce a dose of 6000 ‘ r ’ umts 
on each surface of a disc of bladder wall correspondmg to the area treated and 
of a thickness of i cm Some modificauon of this dosage level may be foimd 
desirable in the hght of further experience, but present indications are that it is 
sufficient, without being dangerous to such healthy tissues as may he withm the 
disc in question Every case should be implanted wide of the tumour in every 
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direction, a circle being selected of such size as to include the whole growth with 
a margin of healthy tissues around it Accurate implantation is insisted upon, 
within the hmits of practicabihty, and the number of seeds required for any circle 
IS disposed at equal intervals around the circumference 


Table I — Distribution of Radon Seeds of Initial Strength i i me 



Diameter in Centimetres of the Various 
Circular Areas 

3 

4 

5 

6 

I 1 

Total seeds reqmred j 

8 1 

1 II 

14 1 

19 

24 

Number in outer circle | 

7 

9 

10 

13 

16 

Number in inner circle 

1 ^ 

0 

4 

5 

7 

Centre point 

i ^ 

2 

0 

I 

I 


Table II — Distribution of Radon Seeds or Initial Strength i 3 me 



Diameter in Centimetres of the Various 
[ Circular Areas 

3 

1 4 

5 

6 

7 

Total seeds required 

7 

9 

12 

16 

21 

Number in outer circle 

6 

7 

8 

II 

14 

Number m inner circle 

0 

0 

4 

5 

6 

Centre point 

1 

I 1 

2 

0 

1 

0 

I 


Table III — Distribution of Radon Seeds of Initial Strength i 5 me 



Diameter in Centimetres of the Various 
Circular Areas 

3 

4 

5 

6 

7 

Total seeds reqmred 

6 

« i 

II 

14 j 

1 

Number in outer circle 

5 

6 

8 

10 

12 

Number in inner circle 

0 n 

0 

3 

4 

5 

Centre point 

I 1 

2 1 

0 

0 

I 


A brief example is appended in order to demonstrate the procedure Suppose 
have a lesion of diameter 4 cm , such that a circle of 7 cm diameter be fomd 
adequate, and that seeds of i i me are available It wiU be seen from Table I 
that menty-four seeds will be required 16 of these should be distnbuted equaUy 
around the circumference of a circle of 7 cm diameter, 7 around the circumference 
of a circle of 3 5 cm diameter, and i should be placed at the centre point All 
should be approximately \ cm deep to the mucosa ^ 
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If seeds are not available, recourse must be had to radium needles These 
have undoubted disadvantages They take much longer to insert, and require 
subsequent removal In addition, there is a greater liability to accidental injury 
by penetration of the bladder wall at the time of implantation Scientific dosage 
according to modern standards is quite possible of achievement, but obviously the 
circular method is hardly possible Some form of square implantation is indicated 
The calculation is not difficult, but cannot be reduced to simple tabular form 
Full details are available m the article by Paterson and Parker previously referred to 



Fig 448 — Flexible rule (Dr Herd' (Atanufactured b> ASc^sr«! C F Tlnckr*i\, Leeds ) 


The taking of measurements within the bladder is not easv, but is facilitated 
by the ingenious flevible rule devised bv Dr Herd, and shown m Ftg 448 Fig 
449 shows a useful seed-introducer with handle set at right angles to the barrel 
This arrangement obviates obstruction of the view by the hand The point of the 
introducer is smeared with sterile vaseline, and the instrument is loaded from the 
distal end, the vaseline causing the seed to remain in the barrel even in the dependent 


3 Sc 


FlQ 449 — Radon-sced introducer 
(Manufactured by Messrs Down Bros , London ) 


position The seed is introduced by depressing the piston 
with the thumb, and a spring action returns the piston to 
position 

So far, nothing has been said regarding the alternative 
method of approach — per urethram That results are being 

obtained by this technique is not a matter that admits of 
refutation, but if the advantages of measured dosage are 
conceded, there can be no alternative to open exposure 
Any attempt to treat per urethram involves inevitable failure 
in a proportion of cases otherwise curable, simply from 
uncertainties inherent m the techmque It is no longer 
a question merely of inserting a number of seeds in close 
proximity to the growth The seeds must be distributed 
in a definite manner over a definite area, a procedure 
suffiaently difficult when suprapubic exposure is obtained, 
and frankly impossible through the operating cystoscope 
In short, radium implantation by the per-urethral route is a procedure which 
must be umversally condemned when cancer is suspected In support of this, 
the writer would quote Barringer in the statement that “even the smallest 
bladder tumour, if it be cancerous, is a grave disease not to be treated by 
inadequate means ” 




RADIUM IN CANCER OF BLADDER 


667 


RESULTS OF RADIUM TREATMENT 

In conclusion it must be emphasized that the omission of the consideration 
of purely surgical methods of deahng with carcinoma of the bladder is not an indi- 
cation that these are regarded as being unimportant Time alone will show which 
cases are best handled surgically and which best dealt with by radium Table IV 
shows the results of treatment m the Radium Institute, Manchester, for 1931 


Table IV — ^Results of Treatment of Carcinoma of the Urinary Bladder 
(Radium Institute, Manchester, 1931*) 


Total cases treated 
Alive 

Dead 


Well 3 

Diseased i 

Post-operauve 1 

Malignancy 4 


9 

4 (444 per cent) 

5 (55 5 per cent) 


* Interval since treatment, over two and under three years 


This represents the results as achieved in the early days of the present phase 
when knowledge of radium distribution was much less perfecdy worked out than 
now, and when only inoperable cases were treated Complete homogeneity of 
radiation could not be claimed, and yet the figures at a period of over two and under 
three years show 33 3 per cent of cases ahve and well As indicative of the type 
of case going to make up this group it may be stated that the smallest growth 
measured 4 x 3 cm (m tins case a second smaller growth was present in addition), 
and that the remamder varied from this up to an enormous one measurmg 14 X 12 
cm All except one involved the base of die bladder In such cases most surgeons 
will prefer radium to extremely radical surgical extirpations with their high moitahty 
and other attendant disadvantages Differences of opimon must arise, however, 
in the early cases, and then the best interest of the pauent can be served only by 
due consideration of the individual circumstances of the case by one who is fully 
ahve to the possibihties of both radium and surgery 


SUMMARY 

1 Recent advances in radium techmque are described in their apphcation to 
the treatment of carcmoma of the urmary bladder 

2 A concise guide is supphed to the arrangements and amounts required in 
acmal practice, based on the findmg that 6000 ‘ r ’ is the satisfactor)' dose 

3 The question of the surgical approach is discussed, and cystoscopic methods 
of treatment are condemned 

4 Some results are quoted 


APPENDIX 

By H M PARKER 

PmsiCIST RAmbM INSTITUTE, MANCHESTER 

In plannmg a scheme of radium distribution to produce homogeneous and 
calculable radiation the use of circular arrangements is especially favourable On 
the one hand, the arcles have a wide range of chmcal apphcabihty, and, on the 
other hand, the difficulties of calculation are reduced to a minimnm The vanation 
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of intensity over a plane at o 5 cm from radio-active circles of different diameters 
IS shown m Fig 450 It will be seen that the small circles give umform irradia- 
tion, whereas the larger circles show a progressive weakening of the central intensi- 
ties as the size increases It is obvious from the shape of the distribution curves 
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Fig 450 — Distribution of intensity at 4 - cm from radio active circles of different diameters The 
dotted ordinates define the limits of the treated area 


that for any total diameter it is possible to develop a combination of rings to deliver 
radiation homogeneous to any required degree With a perimssible vanation o 
± 10 per cent, a combmation system possessing the necessary cbmeal simpbcsty 
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has been developed by R Paterson and the writer {Bnt Jour Radiol, 1934, Oct ) 
For diameters between 1 5 and 3 cm it is sufficient to place 5 per cent of the total 
radium at the centre For diameters of 3 or more cm , a centre-spot of 3 per cent 
and an inner circle of half the total diameter, with a particular percentage of radium, 
are adequate The modified distributions of intensity are shown in Pig 451 The 




. 1 obsei^ed distributions of intensity at ^ cm from three compound circular 

greater degree of hoinogenen> of the experimental curves is mainJy due to the finite 
size of the micro lomrauon chambers The dotted ordinates define the limits of the treated area 


required peicentages can be readily assessed from the accompanying graph 
{Rig 452) 

The arrangements outhned above were developed for superfiaai application, 
but they may be applied to interstitial treatment without alteration There will 
be two parallel planes i cm apart at which the dosage will be uniform and adjusted 
to say 6000 ‘ r ’ Then no pomt betu een these planes will receive less than 6000 ‘ r ’, 
but on the other hand the dosage within the disc will not greatly exceed 6000 ‘ r ’ 
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except at local foci round each active source, a dcjrartuic from homogcnciij which 
IS well known to produce no deleterious effect 

Experiments with micro-ioni?ation chambers show' that the distnbution and 
dosage m tissue agree very closely with those calculated in air on a simple basis 



Fig 452 — Graph showing the percentage of the total radium in the outer circle of the compound 
applicitors 3 per cent is to be placed oi ihc centre, and the remainder in the inner ring 


Owing to the special type of gamma ray scattering there is no correction factor 
equivalent to ‘ back-scatter ’ in X-ray therapy 
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INTERINNOMINO-ABDOMINAL (HIND-QUARTER) 

AMPUTATION 

By G GORDON-TAYLOR 

SURGEON, MIDDLESEX HOSPITAL, LONDON 

AND PHILIP WILES 

ASSISTANT SURGEON, QUEEN’S HOSPITAL FOR CHILDREN, LONDON 


INTERINNOMINO-ABDOMINAL amputation IS forttmately an infrequent operation of 
surgery, and must remain for all time one of the most colossal mutilations practised 
on the human frame Though this mighty ablation was first performed by Billroth^ 
m 1891, to Girard^ belongs the credit of having achieved, in 1895, the first success 
The term ‘ intermnommo-abdoimnal amputation ’ would seem to be the best 
and most appropriate appellation for this operation, for ‘ mterpelvi-abdommal 
amputation ’, the title used by Hogarth Pringle,^ is rather suggestive of some feat 
of expert swoidsmanship, and would appear to betoken an even more stupendous 
undertaking than that wlbch is on occasion essayed by surgeons It is true that 
in one of our cases a testicle reqmred removal as well, that in another one fine of 
bone section mvolved the ischial and pubic portions of the opposite innominate 
bone, and that in one successful case part of the sacrum reqmred removal with the 
mass, nevertheless, this hyperbohc and ambitious nomenclature hardly seems 
justified, even although the usual limits of the amputation are transcended by these 
additional sacrifices of bone or gonad ‘ Intenho-abdommal removal ’ might be 
apphcable to certain more hmited growths, but in the cases that have been encoun- 
tered by the writers nothing but the sacrifice of the whole mnonunate bone seemed 
practicable, if the operation were to be effective in its object and purpose ‘ Heim- 
pelvectomy ’ evokes a shudder, and a sigh of regret that some knowledge of Latm 
and Greek is no longer considered necessary for those who claim to have received 
more than a kindergarten education 

The hterature of the subject has been tabulated by Hogarth Pringle® in this 
Journal in 1916, and by Judm^ in 1926 , the latter author, though writing m 
Enghsh, had been working in Russia, and, perhaps on account of the maccessibdity 
of references, his table contains a number of inaccuracies Many of the cases 
reported in Russian papers and journals are imobtainable m London, and others 
were personal commumcations to Judin, so that an accurate scrutmy of these cannot 
be made The pemsal of the relevant surgical hterature indicates, however, that 
the operation has now been performed at least 79 times by forty-eight different 
surgeons, but of the reported cases only those of Hogarth Prmgle and the present 
series emanate from British dimes 

The opportumly presented to one of us (G G -T ) of performmg this amputa- 
tion as a single-stage opeiation on no fewer than five occasions would seem to be 
umque It is true that Hogarth Prmgle m his memorable paper already mentioned 
reported five cases, but m three of these the operation was performed in two stages, 
VOL \\n — NO 88 44 
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the time intervening between the two seances varying between three months and 
fifteen months, and in two of the cases the second operation was merely the ablation 
ot a disintegrated os coxa: 

Fortune has kindly ordained that the two authors of this communication have 
been associated together in the performance of the last four of the five operations 
that constitute the basis of this paper, and it is perhaps significant that of these 
four cases only one succumbed Moreover, the last three cases of the senes were 
operated upon within a few months of each other, and an unparalleled opportunity 
has thus been afforded us of not only familiariving ourselves more thoroughly 
with the technique of the manoeuvre, but also of reviewing the anxieties of the 
undertaking, its technical difficulties and pitfalls, and the post-operative comphea- 
tions We are furthermore enabled to form some opinion as to the degree of final 
disablement produced by the ablation and to ad;udgc the amount of interference 
with the patient’s subsequent mc/us vtvendi 

Hogarth Pringle’s most adimrable paper has been of the utmost assistance to 
us in the operative treatment of the cases dealt with in this communication, and 
that author is indeed to be congratulated on his low mortality, when it is remembered 
that at the time his operations were performed blood transfusion was not 
readily available, at any late in Great Britain, and the shock of the operation had 
to be combated with nothing more serviceable than sahne infusion 

The conviction has grown upon us that some description of the operation as 
we have experienced it might be of value to those who may from time to nme find 
themselves constrained to advise and to perform this amputation, and the sketches 
illustrating certain of the stages of the undertaking and the anatoimcal structures 
displayed in the course of its performance may be an aid to such surgeons as have 
less experience of this amputation than ourselves 

It IS probable that in the future this operation will be less and less frequently 
performed Radiation therapy at the moment seems to be displacing the more crude 
and more maiming methods of ablating cancer, but even with the growing perfec- 
tion of methods of radiation, the treatment of certain forms of sarcoma may perhaps 
still occasionally demand tins operation, and so long as procrastination remains a 
characteristic human trait where disease is concerned, and while bemgn or quasi- 
bemgn tumours are allowed to attain colossal and crippling proportions, only this 
type of procedure will rid the patient of his encumbrance, his pain, and his menace 
of mahgnancy 


CASE REPORTS 

Case I — Sarcoma of upper end of femur with involvement of innominate hone 

Interinnomino-abdominal amputation Death r t 

History ~A H , male, Tged 25 The patient’s father had died of a sarcoma of the leg 
twenty-three years previously The patient had complained of pain in the ogm “P 
but there had been no swelling during that period He sustained a fall on ay i , 9 > 
after which he became lame Radiography now revealed the true nature of the malady, and 
the report from another institution, dated May 17, 1922, was as follows Large periosteal 
sarcoma of the upper end of the right femur, extending from the region of the great trochant 
on to the inferior surface of the neck of the bone and for six or seven inches down the shaft 
There are also opacities in the acetabulum and ilium above, which may be secondary 
There is considerable outward bowing of the shaft of the femur An -ray repo 
May 22, 1922-a week later-revealed a transverse fracture of the shaft at the lower end of 
the growth, which had increased in size in that short space of time The patient was 
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transferred to my care (G G -T ) at Middlesex Hospital as an inoperable case in the 
middle of June, 1922, and by this time there was radiological evidence of the involvement of 
the acetabulum by the neoplasm 

On Examination — The general condition of the patient was poor he was anemic , 
his pulse was 100, and at times irregular , and he suffered untold pain in the region of the 
right hip and thigh In the upper and rmddle thirds ot the latter there was a large diffuse 
swelling , there was marked outward bowing The right leg and foot were greatly swollen 
and there was considerable oedema In the right groin was a hard, fixed mass, extending 
on to the abdominal wall The circumference at the upper end of the thigh measured 56 cm 
on the right side and only 41 cm on the left A diagrammatic sketch of the swelhng is 
appended (Fig 453) , the X-rays have unfortunately been destroyed 

It was resolved, if the peritoneum were free of involvement by 
the new growth, to attempt to eradicate the mass by an interinnom- 
ino-abdominal amputation 

Operation (July 7, 1922) — Spinal antesthesia and general 
anesthesia were adnumstered by Mr A E W Idns The steps 
of the operation were those outlined by Hogarth Pringle, but in 
this case the extent of the growth necessitated the removal of the 
right tesude as well Very considerable hremorrhage was en- 
countered m the extraperitoneal tissues m the neighbourhood of 
the cut symphysis and the bladder, and despite the fact that the 
common ihac vessels had been already secured, much blood was 
lost Unfortunately all the arrangements for blood transfusion 
miscarried , the arrangements for transfusion were not orgamzed 
as they are now, nor were the services of the Blood-Transfusion 
Society available then In our emergency we could only avail 
ourselves of the services of a diminuuve “girl-gmde”, who donated 
with great spirit, but with httle effect ' The patient died of shock 
about six hours after the completion of the operation 

Histological Report (No 4197/22, dated 26/7/22) — 

Macroscopically the tumour had destroyed probably the whole 
thickness of femur for a distance of about three inches immediately 
below the trochanter It had invaded the glands along the external 
iliac vessels , all except the most recently formed portions contained 
bone 

Microscopically the section showed the structure of a round-celled sarcoma The cells 
showed a tendency to line the small alveoli formed by trabeculae of fibrous tissue 

Autopsy — There was one note of encouragement from the autopsy despite the magm- 
tude of the primary growth there was a complete absence of any metastases throughout the 
body 

Case 2 — Osteoclastoma of innominate bone Interinnomino-abdominal ampu- 
tation Recovery 

History — W J , male, aged 17, wlule playing football sustained a blow in Scarpa’s 
triangle on the left side , the injury was suffiaently severe to lame him and he was unable 
to continue the game His incapacity persisted and he consulted his doctor, a radiogram 
at this period revealed no bony change For several weeks thereafter the patient was lost 
sight of by his medical attendant, having betaken himself to some unquahfied persons who 
enjoyed the confidence and patronage of the chief football club of the town in which he dvtelt 
By these he was massaged and mampulated, but a swelhng having now appeared in the adductor 
region ot the left thigh in the vicimty of the cruro-scrotal fold, the patient returned to the 
doctor w'hom he had neglected and was promptly sent up to Middlesex Hospital 

On Examination — A. well-marked tumour could now be felt in the upper part of the 
thigh and in the perineum, where it could be identified on rectal exammanon and on deep 
palpation in the urogemtal mangle and left ischio-rectal fossa , it was fixed to the pubic bone, 
was tender on pressure, and w^as much more considerable on the deep surface of the innominate 
bone than on its superficial aspect All movements of the left hip were slightly hmited and 
there was definite wasting of the quadriceps extensor muscle of the affected side 

Radiological Report (Middlesex Hospital) — The left ischio-pubic junction has almost 



Fig 453 — Case 1 
Diagram mdicaung the ex- 
tent of growth The upward 
extension of the growth on 
to the lower part of the 
abdom nal wall is shown 
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Appearances point to osteosarcoma (Fig 454) iunnauon encircling it 



Fig 454 — Case 2 Ridiogram of cj stic osteoclastoma of left mnommate bone Intenlio abdominal 
amputation successfully performed, Februars, 1929 

Operation (February 4, 1929 ) — Intennnoinino-abdommal amputanon performed by G 
Gordon-Taylor Spinal anaesthesia was induced by Dr H P Cramp ton, with heavy stovaine , 
this was supplemented by light open ether Messrs Eric Riches, P Wiles, and H K Evans 
rendered loyal and valuable assistance 

The incision and the steps of the operation were mainly those outhned by Hogarth 
Pringle It was deemed important to satisfy oneself at the earliest moment as to the relations 
of the tumour to the peritoneum, and to comince oneself of the possibility of ablating the 
neoplasm The flat muscles of the abdominal wall were therefore cut through at their 
attachment to the iliac crest at the very commencement of the undertaking The symphysis 
reqmred division by sawing In this case the common iliac vessels were not ligated , the 
external iliac artery and vein were tied distal to the origin of the deep epigastric vessels The 
nerves were injected with novocain and were treated with 80 per cent alcohol after section 
The iliac portion of the innominate bone was sawn through lateral to its sacral articulation 
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Fig 455 — Case 2 Naked-ev e appearance of innonunate bone, the seat of a cj stic osteoclastoma 
Intertlio-abdominal amputation successfuUj performed, Februarj, 1929 
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Fig 456-C<-se 2 The same bone as Fig 455, showing the growth View from inner aspect 
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Subsequently this articular portion of the innominate bone was found to project unduly, and 
was easily and expeditiously removed Immediately before operation 800 c c of blood were 
obtained from the patient’s brother, citrated, and kept warm This was given slowly, com- 
mencing immediately the main vessels were divided A further transfusion of 400 c c from 
another donor was given some hours after the operation 



B c 


Fig 457 — Case 2 Microscopic appearance of tumour shown in Ftgs 455, 456 A, Low-power 
drawing of wall of b'ood-filied cyst in the tumour B, H gher-power of portion of A, showing cyst wall 
with osteoclasts, C, Portion of tumour showing ero'ion of bone by osteoclasts 

Subsequent Progress —The wound healed by first intention, and convalescence was 
uninterrupted The bladder required cathetenzing after the operation for eighteen hours and 
then resumed normal function There was no trouble with the bowels The patient was 
discharged on the forty-ninth day after operation A special webbing support takmg the 
weight from the right shoulder was designed in consultation with Messrs Ernst and this is 
worn day and mght Five and a half years after the operation there is no sign of stretching 
of the abdominal panetes As a young and active boy he had no difficulty in adapting himself 





SURGERY 


678 THE BRITISH JOURNAL OF 


to new conditions, and was soon able to sit comfortablv nnr? m ^ 

crutches He has refused offers of any endeavo^wfir . ® 

an active part m the work of a busy butcher’s shop in his native town H 
IS at present courting a sweetheart ' (Figs 455-458 ) ’ ^ ^ 



Fig 458 — Case % Photographs of the patient taken five nnd a half jears after operaiicn 


Case 3 — ^Enormous chondroma of innominate bone, overlapping upper end of 
femur and extending to costal arch Interinnommo-abdommal amputation 
Recovery 

Historv — S , male, aged 59, golf-course labourer The patient had known of the 
presence of a “ lump m the left groin ” since infancy This had gradually increased in size 
throughout his life, but during the two years preceding his admission the growth of the 
tumour had been rapid, and it had attained the enormous dimensions shown m the accom- 
panying photographs (Fig 459) The huge size of the mass had interfered with his walk- 
ing for the past six months, and nine weeks previously he was compelled to give up his 
work on the golf-course He could walk less than a hundred yards and had to stop by 
reason of the pain which he experienced The pain was of a rheumauc character and radiated 
down the lateral aspect of the left thigh to the foot , although not always present, this pain 
was sometimes most severe, and before adimssion to the Middlesex Hospital its intensity had 
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necessitated the daily and nightly employment of veramon, nepenthe, etc , in increasing doses 
for Its rehef He was virtually ‘house-tied’ by reason of his encumbrance and his sufferings 
The panent had been operated upon for a carcinoma of the lower hp m 1931 , the growth 
had been e\ased and there was ho evidence of any recurrence 

The enormous tumour of the left innominate bone, for which he claimed admission to 
hospital, reached to the left costal margin, pushing upwards and outwards the costal outlet , 
It extended downwards to the great trochanter, anteriorly almost to the umbihcus, and 
posteriorly it filled up the renal parallelogram The mass was coarsely nodular, tightly 



Fic 459 —Case 3 Showing the extent of the colossal chondroma of the innominate bone and its 
upward and downward extension anterior and posterior aspects 

stretching the skin , but the latter was not attached to it The consistence of the tumour 
varied, in some parts it was cjslic, in others very hard There was well-marked calci- 
ficauon of the blood-vessels of the hmbs, as demonstrated by radiography 

The anatomical connections precluded thorough removal of the tumour by any 
operauve measure less severe than a hmdquarter amputation , indeed, the manner in which 
the mass overlapped the great trochanter is well shown m Ftg 462 

rapid growth of the tumour in the recent months which preceded his admission, 
and me pain experienced, cogently suggested a malignant transformation of an old-standing 
chondroma , moreover, it was felt that in the event of the tumour not being already mahgnant 
in nature, a more local, but imperfect, operation might expose the pauent to the supervention 
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Fig 460 — Case 3 Photograph of the palicnt nearly a year after operation 




Fig 461 —Case 3 Photograph cl specimen immediately after removal b\ hmdquarter amputation 
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of the sarcoma on the rehcs of a partially ablated chondroma a calaimtous experience which 
has indeed befallen one of ns (G G -T ) It was therefore decided that an intennnomino- 
abdominal amputation held out the best hopes of a permanently successful issue, and, despite 
the calcified condition of his arteries, arrangements were instituted for its performance 

Operation (Nov 5, i933j G G -T ) — Messrs Wiles, Banham, and Gowar gave most 



Fig 462 — Case 3 Chondroma of innominate bone The muscles, etc , hate been remosed and 
the merhppmg of the hip joint and the upper end of the femur by the tumour is well shown 
An'erior aspect 

valuable and loyal assistance, and Mr E G Muir made himself responsible for such methods 
of intravenous therapy as appeared to be indicated dunng the operation In point of fact, 
no less than 1200 c c of blood were transfused during the operation, and in addition 200 c c 
of sahne were infused Anaisthesia was partly by means of intrathecal injection of 2 c c 
of 5 per cent stovaine, and nartly by means of gas and ether induction with a Clover 
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inhaler, followed by open ether Mr Idns most skilfully anicsthctized and 
refused to exhibit any worry or alarm, even when m the middle of the operation 
of the pauent was desperate m the extreme 


courageously 
the condition 


The position and magnitude of the tumour had 
possibility of having sufficient skin-flaps to cover in 


occasioned us some anxiety as to the 
the large raw area, consequently an 



internal flap from the adduaor region of the thigh was employed according to the method 
of Savariaud (see Fig 47i,E) and the superfiaal femoral vessels were ligated low down so as to 
endeavour to secure the vitahty of this flap Apart from this region of the dissecuon, where 
the anatomy was undisturbed, the rest of the ampuiauon was performed bhndly, since the 
colossal tumour had obscured all landmarks, and there was no possibility of demonstrating 
the branches coming off the internal iliac artery and controlling these before they were cut 
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The pauent had to be moved on to his side and back again into the supine position on more 
than one occasion, with the result that an alarming fall of blood-pressure ensued which almost 
proved fatal Fortunately there was ample blood in readiness for any instant transfusion, 
and Its expeditious and timely employment undoubtedly staved off a disaster that was 



Fig 464 — Case 3 Section of specimen shown m Ftgs 462, 463 


immnent Later in the evemng of Nov 5 the patient was given another 500 c c of blood 
and an additional pint of saline infusion 

SOTSEQtJENT Progress — ^The post-operative convalescence was by no means so uneventful 
as in Case 2, for the internal flap sloughed, and the wound everywhere healed badly A 
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post-operative thrombo-phlebitis of the popliteal vein of the other hmb also ensued but 
CrJ 460 anxieties the patient was able to go to a Convalescent Home on Jan 12, 1934 

F.rr, of the dried and macerated tumour, innominate bone, and upper end of 

?,"'" 463 ) The section shows masses of hyaline c^Slage with 
areas of ossification and cancellous bone (Fig 464) ^ 

Intermnomino-abdommal amputation Death 
History E L , male, aged 28, had fallen from a lorry eighteen months before his 
admission into Middlesex Hospital The accident occasioned considerable pain in the vicinity 



Fig 46 j — Case 4 Radiogram exhibiting the appearances of esreoma of the pelvis 

of the lelt hip, which gradually passed off A vear ago the pain returned, and although the 
patient was at first regarded as a case of rheumatism, he was nevertheless X-rayed at a local 
hospital, where a diagnosis was made of tuberculosis of the left hip-joint He was transferred 
to a sanatorium and treated by means of rest, splinting, and extension, but the appearance 
of a swelling in Scarpa’s mangle led to the taking of another radiogram, which showed 
destruction of the ischium and pubes without any new bone formation He was then seen 
in consultation by Mr Ronald Reid, of Colchester, who at once diagnosed a malignant 
neoplasm, and he was straightway transferred to my care (G G -T ) in Middlesex Hospital 
On Examination — There was a hard, smooth mass present m Scarpa’s triangle It 
extended down the inner aspect of the thigh for about 4 in and could be felt as an indefimte 
induration above the mesial end of Poupart’s ligament The tumour could also be felt in 
the iscbio-rectal fossa, internal to the ischial tuberosity , there was no alteration m the position 
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of the anus The left lower limb was maintained in a position of external rotation j the knee 
was slightiv flexed The femoral artery could be felt )ust lateral to the tumour The case 
was regarded as a sarcoma, and in the absence of any evidence of metastasis, arrangements 

were made for amputauon -n -a ^ lu. 

Operation (March 3 , 1934 , G G -T ) —Anaesthesia was induced by Mr R E Apperly by 
means of intrathecal stovaine and a Clover mducuon, followed by open ether Able assistance 
was rendered by Messrs P Wiles, Roy Banham, and Alan Kekwick Mr E G Mmr kindly 
made himself responsible for the transfusions, as he had done in the preceding operation 

^ The difhculues of this particular case were due to the fact that the growth had extended 



Fig 466 — Case 4 Specimen Mewed 
from inner aspect The inward projection 
of the mass is depicted the la'ter nroved 
to be somewhat adherent to the rectum and 
to the prostatic sheath 


Fig 457 — Case 4 Same specimen 
as show n in Fig 466 on section, evhibiting 
naked-eje appearance of the neoplasm 


beyond the middle line, and the bone secuon had to traverse the innormnate bone of the 
opposite side The neoplasm was also somewhat adherent to the sheath of the prostate and 
the rectum, and had to be dissected off these structures Apart from this there seemed 
nothing very remarkable to note , the operation was completed m sixty-five minutes and the 
patient left the theatre in good condinon A transfusion of 1200 cc of blood from two 
separate donors was performed during the operation (Fiys 465-467 ) 

After his return to bed the patient began to go downhill and a further transfusion was 
given This was unat aihng, and death ensued two-and-a-half hours after the completion of 
the operation 
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Autopsy —At the autopsy there were no secondary growths anywhere throughout the 
body The general musculature of the body was poor and anrcmic and the cardiac muscle 
was especially soft and friable— possibly a consequence of the prolonged so)ourn in bed for 
the treatment of his supposed tuberculosis Some obsolete tuberculous mcscntenc elands 
were found 

Microscopic Report —The section showed a growth interspersed by strands of fibrous 
tissue and composed of large hyperchromated cells with scanty cytoplasm There was very 
little intercellular substance, uo alveolar arrangement, and no new bone formation The 
appearance was suggestive of a Ewing’s endothelial myeloma of bone 

Case 5 Sarcoma of the upper end of the femur Intcrinnomino-abdominal 
amputation Recovery 

W B 3 malcs aged i8 Adnutted for tumour of the upper thighs which was alleged to 

been present for only three weeks 

On E\amination — There was a large 
fusiform swelling at the }unction of the upper 
and middle thirds of the right thigh, the 
tumour had almost attained the size of a Rugby 
football 3 It was firm but not tender There 
were considerable veins coursing under the skin 
overlying the mass There were no limitation 
of the movements of the lower limb (Ftg 468 ) 
Radiological Report — At the junction of 
the upper and middle thirds of the femur 
there was some rarefaction of the cortex, with 
periosteal reaaion on both sides of the bone 
On the posterior surface small spindles could 
be seen at right angles to the shaft The 
appearances were those of a periosteal sarcoma 
The extent of the tumour, its position, 
and the involvement of the soft parts (Ftg 469) 
excluded any mere disarticulation at the hip- 
joint as an effective procedure if operation were 
decided upon, nothing less drastic than an 
intcnnnomino-abdominal amputation was likely 
to cure, if surgery rather than radiation therapy 
were contemplated There was no evidence of 
any secondary growth m any other part of his 
body 

Operation (July 2, 1934, G G-T) — 
Anaisthesia was by means of intrathecal stovaine 
(7 egrm ) and also open ether , both were 
skilfully administered by Mr Raymond Apperlv 
Messrs P Wiles, Alan Kekwick, and R S 
Handley rendered able assistance, and Mr Lloyd- 
Davies Kindly made himself responsible for any 
intravenous therapy that might be required during the opetation 

Operation was simple, inasmuch as the innominate bone was nowhere invaded by 
new growth , the symphysis was cut through with a knife , the patient was, 
greatest gentleness, turned over toward the sound side, and to a degree that just sufficed 
to enable the dorsum ihi to be sawn across to the sciatic notch It was then ve^ easy to 
secure all the branches of the internal iliac vessels before they were cur, and the neives 
were blocked with novocain before being divided Every step in the operation was taken 
quickly and quietly , very little shock was produced, but it was deemed prudent at the very 
end to administer a blood transfusion of 500 c c The operation lasted an hour and ten 
minutes, and the condition of the patient at the end was surprisingly good, reminding 
all of Case 2 in this series m the excellence of his state at the termination of so severe 
an amputauon The pulse-rate on the return of the patient to bed was 84 Recovery was 
uneventful, and the wound healed by first intention 



Fig 468 — Case 5 Photograph showing 
the relation of the tumour to the hip, ncgauving 
any amputation at that level 
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Pathological Report — On section a spindle-shaped tumour arising from the peri- 
osteum of the upper half of the femur, chiefly from the inner aspect (transverse diameter, 5 in ) 
The grmvth is soft, with areas of haimorrhage, and is invading the overlying muscles , there 
IS no evidence of bone formation, and little evidence of invasion of the bone cortex Spmd/e- 

celled sarcoma (Fi? 47O ) , , , , jj 

Secuon shows infiltration of tissues by solid masses of darklv staimng short-spindle cells 

There is no evidence of bone formation 



TECHNIQUE OF THE OPERATION 

It IS significant of the excellence of Hogarth Pringle’s description of this 
amputation that his account® has been le-read by one of us (G G -T ) before 
the performance of each of the operations on the cases narrated in the precedmg 
pages 

Anaesthesia — In each case spinal ansesthesia was employed in conjunction 
ivith general anssthesia , the latter was induced by means of gas and ether in 
a Clover inhaler, and this was followed by open ether Dosage of stovaine probably 
about 7 egrm stovaine is an appropriate dosage, but in Case 3 an injection of 
10 egrm was adraimstered 

Incision Several mcisions have been employed by various surgeons 
47 t) In four of the cases detailed above the mcision was that recommended 
y Hogarth Prmgle this is a modification of Girard’s mcision and will be found 
to sausfy the reqmrements of most cases, save when the anatomy of the pelvis is 
grossly deformed by gigantic tumours, such as that depicted m Ftg 459 
{Case 3) In this case the incision of Savanaud was made use of, and a long 
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mternal flap employed Though every endeavour was made to ensuie a o-ood 
Wood-supply to the flapj it sloughed in part Possibly the degenerated state of 
the aitenal system may have accounted for this 



Fig 470 — Case 5 Specimen of sarcoma of the upper end of the femur on section showing relation 

to the overljing muscles 

position — ^The patient is turned shghtly on to the sound side, with a sand-bag 
under the shoulder and another under the lower part of the thigh of the affected side 
While these dispositions are being made one of the veins of the antecubital fossa of 
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the upper extremity of the sound side is tapidly exposed, with a view to facihtate 
the transfusion of blood, for which previous arrangements have been orgamzed 


The incision is carried along 
the crest of the ihum from behind 
the posterior superior spine to the 
anterior superior spine of that bone 
It is then continued downwards 
and inwards i] m below Poupart’s 
hgament towards the imddle of the 
origin of the adductor brevis 
Where any doubt is experienced as 
to the fixity of the neoplasm on the 
inner aspect of the innominate bone, 
and as to the possibility of removal. 

It IS well straightway to cut through 
the flat muscles of the abdormnal 
wall at or above their attachments 
to the ihac crest, and to satisfy 
oneself at once as to the pathological 
integrity of the peritoneum, etc, 
before proceeding to deal with the 
external ihac vessels Where no 
such doubts are felt, it may be of 
some comfort to the operator to 
deal witn the external ihac vessels as 



ABC 



D E 


Fig 471 — Diagram showing some of the various 
incisions that have been emplo>ed m the operation of 
mtennnomino abdominal amputation A, Jaboulay, 
e, Girard, C, Bardenheuer, D, Salistcheff, E, 
Savariaud 


soon as this first incision is made Except 



Fig 472 — Diagrammatic sketch mdicaung 
one stage m the operation Poi-part s ligament 
has been divided at each end, and the inner 
pillar of the external abdominal ring has been 
cut through enabling the operator to retract 
the spermatic cord inw ards and to get access to 
the insertion of the rectus abdominis The 
rectus and the sjmphjsis arc now divided 


in Case 3, where the femoral vessels were 
hgated, the external ihacs have been secured 
at the level of Poupart’s hgament No 
direct search was made for deep epigastric 
or deep circumflex ihac vessels , and they do 
not appear to have been damaged 

Poupart’s hgament is divided at each 
end {Ftg 472), and the inner pillar of the 
external abdominal ring, thus allowing the 
spermatic cord to be drawn inward out of 
harm’s way The insertion of the rectus 
abdomims to the pubic crest is next divided, 
and, after the anterior and posterior surfaces 
of the pubic bone have been cleared by blunt 
dissection the symphysis pubis is divided by 
knife, or if necessary by saw {Fig 473) 

The patient is then very gently turned 
further over on to the sound side, and an 
incision carried from the mid-point of the 


ihac crest dowm to the gluteal fold, which is 
foUow'ed to meet the lower and mesial cxtiermtv of the first incision in the 


cruro-scrotal sulcus The dorsum ihi is exposed and sawn through into the saatic 
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notch this manoeuvre is more simple and expeditious than attempting to dis- 
articulate at the sacro-ihac synchondrosis If it be necessary, the small piece of 
the auricular surface of the ihum can be rapidly detached afterwards 

The anterior and posterior bone sections being now complete, the innominate 
bone and lower extiemity can be drawn away from the pelvic peritoneum and its 
contents {Fig 474) 

The lumbo-sacral cord, the first and second sacral nerves, and the obturator 
can all be identified and injected with novocain before division The obturator 
artery, the gluteal artery, tlie sciatic artery, and probably the internal pudic artery, 
can be secured before division, and in tins manner the hmmorihage can be greatly 
rmmmized 

The psoas is cut through above the pelvic bnm, and the division of the pyn- 
formis and the levator am, and the detachment of the ischiocavernosus and crus 
penis from the ischiopubic ramus hberates the innominate bone from the last fibro- 
muscular links which fetter it to the underlying structures, the limb and the 
innominate bone are free 

All bleeding is now controlled, and the peritoneum reinforced by the suture 
of the remains of the gluteus maximus, levator am, etc , to the flank muscles and 
rectus abdominis The skin is then sutured with interrupted stitches 

Retenaon of urine has followed the operation in the three of our cases that 
survived, and catheterization has been required 

The most important points in the conduct of the operation would appear to 
be (i) The most gentle care should be taken in turning the patient the danger 
from rough or excessive movement of a patient under spinal antesthesia cannot be 
exaggerated (2) The most thorough orgamzation of blood tiansfusion arrangements 
(3) Division of the posterior portion, of the dorsum ihi with the saw is more expedi- 
tious and simple than disarticulation of the bone at the sacro-ihac synchondrosis , 
It is easy subsequently to ablate the auricular portion of the ihum (4) Hogarth 
Pringle’s incision is that most umversally sausfactory , (5) It is almost unnecessary 
to stress the importance of mimmizing haemorrhage and shock by prehnunary 
control of vessels before division, and of nerve-blockmg before section of the trunks 

STATISTICS 

One of us (P W ) has expended much time in bringing the hterature of the 
subject up to date, and, including the 5 personal cases placed on record in this 
communication, has verified the references in 55 cases in which the innominate 

Table /—Operative Mortality in Interinnomino-abdominal Amputation 
nature OF Diswse j Numbw or j [ death j 

Sarcoma 37 

Tuberculosis 15 

Non-tuberculous disease of 
innominate bone and hip- 
joint 

Osteoclastoma 
Unlmown origin 

~~ ' Total 1 55 
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Table III 

Chronological Table of Operations and Surgfons 


1891 

Billroth 

Died 

1907 

Orlov 

Died 

1894 

Cacciopoli 

Died 

1908 

Pringle 

Lived 


Jaboulay 

Died 


Krynski 

Lived 

1895 

Girard 

Lived 

1909 

Bier 

Lived 


Girard 

Died 


Morestm 

Died 


Jaboulay 

Died 


Pagenstecher 

Lived 

1897 

Bardenheuer 

Lived 


Ransohoff 

Died 


Girard 

Lived 


Roux 

Lived 

1898 

Sahstcheff 

Lived 

1910 

Auxhausen 

Died 

1899 

Faure 

Died 

1913 

Gaudier 

Lived 


Freeman 

Lived 

1915 

Pnngle 

Lived 

1900 

Gallet 

Died 


Prmgle 

Lived 


Nanu 

Died 


Maffei 

Lived 


Pringle 

Lived 


Maffei 

Died 

1901 

Gallet 

Died 


Maffei 

Died 


Kadjan 

Died 

1916 

Babcock 

Died 


Savariaud 

Died 

1918 

Loeffler 

Lived 

1902 

Morestm 

Died 

1922 

Gordon-Taylor 

Died 


Ribera 

Died 

1923 

Schadelmose 

Lived 


Ribera 

Died 

1924 

Judin 

Lived 


Ribera 

Died 

1929 

Gordon-Taylor 

Lived 


de Ruyter 

Died 


Riswach 

Lived 

1903 

Christel 

Lived 

1930 

Abrashanaw 

Lived 


Keen 

Died 

1932 

Speed 

Died 

1905 

Morestm 

Lived 


Speed 

Died 


Vemeuil 

Died 

1933 

Gordon-Taylor 

Lived 

1906 

Lastaria 

Died 

1934 

Gordon-Taylor 

Died 


Pringle 

Died 


Gordon-Taylor 

Lived 


Tabic IV — Cases from the "Russian Literature” 


Surgeon and Date 

Sex and 
Age 

Disease 

Result 

Remarxs 

Orlow (1901) 

M 

47 

Sarcoma 

D 

Messenger of Surgery (Russian), 

Michailow (1902) 

M 

17 

Tuberculosis 

D 

1901, No 2 

Surgery (Russia), 1902, v, m 

Smakevitch (1908) 

M 

47 

Sarcoma 

D 

Surgery (Russia), xxvu, p 60 

Veinshall (1921) 

M 

25 

Sarcoma 

D 

Neto Surg Arch (Russia), 111, 147 

Bergman (1918) 

’> 

:> 

5 non-T B 

2 D, 3 L 

Quoted by Judin from Veinshall 

Bryosovski (1921) 

F 

16 

osteomyelitis 

Sarcoma 

L 

Neui Surg Arch , iv, 179 

C2erny 1 

Goldberg J 

Israel 

F 

;> 

Sarcoma 

D 

Cited by Bryosovski , no details 
given or results 

Cited by Bryosovski 

Smirnov (1919) 

M 

33 

Tuberculosis 

D 

Cited by Bryosovski 

T oprover-IGimov 

M 

47 

Sarcoma 

L 2 months 

Ekateriuoslav Med Jour , 1924 , 1,44 

Rabmovitch 

M 

58 

Sarcoma 

L 5 weeks 

Neo) Surg, 1925, m, 374 

Rabmovitch 

M 

49 

Sarcoma 

D 

New Surg , I925 j bIj 374 

Krassint2ev 

M 

43 

Sarcoma 

L 

AIoscozv Surg Soc y ^ 


D = Died L = Lived 


Table V — Personal Communications to Judin 


Kokin 

F 30 

Sarcoma 

Died 

Rosanov 

F 27 

Tuberculosis 

Died 

Rosanov 

M 35 

Sarcoma 

Lived 3 months 

Rosanov 

M 30 

Sarcoma 

Died 

Krassmtzev 

M ^ 

Sarcoma 

Died 

Krassmtzev 

M ’ 

Sarcoma 

Died 

Krassmtzev 

M ’ 

Sarcoma 

Died 

Krassmtzev 

M 45 

Sarcoma 

Died 
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bone and lower bmb have been removed, either as a single-stage or as a plurigrade 
amputation In some of the cases included in this series the removal of the 
innominate bone has been incomplete 

Of these 55 cases, 43 complete amputations have been performed as a primary 
operation These cases are analysed in Table I 

It wiU be seen that the mortahty of the procedure in the cases that we have 
been able defimtely to verify, has been 564 per cent Tables II and III give 
details of cases found in the literature 

A close scrutiny of the 74 cases reported by Judm^ in 1926 reveals the fact 
that no fewer than 9 of these cases were duphcates, that another patient is reported 
to have died whereas the case ended successfully, and there are other inaccuracies 
which need not be elaborated here A certam lack of confidence is naturally 
created, and it becomes difficult to assess the degree of credence that should be 
given to those reports from the “ Russian hterature ”, to which we ourselves have 
been unable to gain access (Tables IV, V) 

If we add these “ Russian figures ” to those that we have confirmed and verified, 
there are some additional 24 cases with 16 deaths , 16 of these operations were for 
sarcoma, of whom il succumbed to the operation 

The operation has therefore been done about 79 times, with 46 deaths, 
1 e , a mortahty-rate of 59 5 per cent 

In )udgmg these figures it must be remembered that unsuccessful cases are 
much less hkely to see the hght of day than are successful ones , this statement 
IS more particvdarly true at the present time, when the operation is an estabhshed 
procedure, than formerly, when even an attempted operation of this character was 
indeed an achievement of note It is almost certam, therefore, that the mortahty- 
rate given here imderestimates the real gravity of the operation 

SUMMARY 

1 A short note is given of five interinnommo-abdommal or hindquarter 
amputations, of which three were successful Of the two fatal cases, one undoubt- 
edly died from a failure in the transfusion arrangements, such as would not occur 
to-day , m the other fatal case, death appeared to have been due to cardiac failure 
In this patient it was perhaps not suffiaently appreciated how baneful an effect 
upon the heart muscle and on the tissues of the body had been the very long 
confinement to bed on a mistaken diagnosis 

2 The operation will always remain one of the most colossal m surgery, but 
orgamzation of team-work and ffie perfectmg of transfusion arrangements will brmg 
the mortahty of the amputation down to a still lower percentage 

3 An attempt has been made to brmg the hterature of the operation up to date 

4 A description of the operation has been included 

For the beautiful pictures which adorn this paper we have to thank our 
friend Mr Thornton Shiells 
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THE PATHOLOGY OF CONGENITAL GENU 
RECURVATUM^ 

By D STEWART MIDDLETON 

HON SlJRCtON, CHURai OP SrOTLAND DEACONESS HOSPITAL 
HON ASSISTANT SURGTON, RO\AL INTIRMARY EDINnURGH 

The striking deformity which has been called in tlie past ‘ congemtal dislocation 
of the knee ’ or ‘ luxation congenitale du tibia en avant but which is now more 
accurately described as ‘ congemtal genu recurvatum has been known to surgeons 
and orthopaedists since 1822, when, according to Potel, Chatehin, a Swiss observer, 
placed a case on record I have been unable to verify the reference personally 
{Btbhotheque medicdle, 1822, Ixxv, 103) Since that time many cases have been 
described, and in 1897 Potel®* gave a masterly description of the malformation in 
his thesis on deformities of the knee At that date he was able to give abstracts of 
no fewer than 78 cases, winch constituted the hterature of the subject since the 
first case recorded by Chatelain Since the publication of Potel’s thesis nothing 
appears to have been added to our knowledge of the pathological processes involved 
in the production of the deformitj, though I have been able to cohect personally 
verified references to 80 fresh cases, giving a total of 158 cases 

Briefly, the malformation has in all recorded cases consisted of a fixed hyper- 
extension of the leg at the knee-joint The anterior aspect of the joint shows trans- 
verse creases in the shn, and the patella is small or may be absent Posteriorly 
the hamstring muscles appeal to be stretched and the femoral condyles may be 
felt projecting in the pophteal fossa The deformity may be increased to some 
extent by mampulation, but on attempting to flex the joint a distinct elastic resist- 
ance IS appreciated In some of the cases on record mampulation succeeded in 
overcoming the lesistance without much difficulty, but it should be noted that this 
occurred before the introduction of radiography, and it will appeal from the case 
I am about to describe that the reposiuon which some of the older authors claimed 
may have been only apparent In the majority of cases a shght degree of flexion 
can be produced by manipulation, but on realeasing the limb the leg at once springs 
back into the abnormal position In the few cases where dissection has been carried 
out It has been noted that the amcular surfaces are invariably normal in every 
respect Tarmer,®® indeed, observed that the stretched hamstring muscles might 
pass anterior to the femoral condyles and act as extensors at the knee-joint It is 
certain, however, that this is the result of the deformity and not its cause 

The deformity may be unilateral or bilateral It may be accompanied by 
isolated contractures elsewhere or by more or less generahzed contractures of the 
hmbs It shows an especial tendency to be associated with club-foot and with 
congemtal dislocation at the hip of the deformed hmb 


* From the Surgical Research Department of the Umversity of Edinburgh 



CONGENITAL GENU RECURVATUM 


697 


ETIOLOGY 

Three mam theories have been advanced to explain the malformation 

1 The Theory of Uterine Compression — It is not perhaps unnatural 
that It should have been supposed that fixation of the knee-joint with the leg in 
hyperextension during intra-uterme hfe, and with the foot of the foetus hooked over 
the shoulder, was responsible for the fixed hyperextension persisting into post- 
natal hfe Uterine compression has for many years been blamed for almost every 
known congemtal deformity, though there is clear evidence in the writings of the 
last generation that such a theory has failed to satisfy those who had seiiously 
considered the question I have had the opportumty elsewhere of stating my 
reasons for behevmg that uterine pressure is never the cause of real and persistent 
deformities 

2 The Theory of Epiphysial Separation. — ^Phocas®^ beheved that the 
deforimty was not present actually at the joint, but that the hyperextension resulted 
from a forward displacement of the distal femoral epiphysis resulting from intra- 
uterine injury His theory was accepted for a short time and good results were 
recorded from “ manual osteoclasis of the femur ” Dissections and the advent 
of radiography have proved his theory to be wrong 

3 The Theory of Muscular Contracture. — Potel®* arrived at almost 
complete understanding of the problem when he pointed out that the hyperextension 
was entirely due to contracture of the quadriceps extensor muscle group gradually 
draggmg the knee into a deformed position during mtra-uterme growth He 
pointed out that m all severe cases tenotomy of the quadriceps tendon was necessary 
before reduction could be obtained, and suggested that the ‘ manual osteoclasis ’ 
of the older authors was merely a subcutaneous rupture of the quadriceps or patellar 
tendons Owen,®® in 1891, had the distinction of being the fiist surgeon to carry 
out an open division of the quadriceps tendon m order to brmg about reduction, 
and Potel m discussing this case makes the following remark “ If tlie old adage 
be true ‘ Naturam morborum ostendunt curationes this single observation suffices 
to show that the cause of the hyperextension hes in the triceps (quadriceps) muscle ” 

Potel beheved when he first studied the malformation that the muscular 
contracture was spasmodic in origin, and later®® that it was due to simple arrest 
of development of the muscle I have recently been enabled to observe a case 
of this relatively rare deformity which, I beheve, sheds fresh hght upon the 
cause of the quadriceps contracture 

CASE REPORT 

An otherwise healthy female child, aged 5 weeks, was born with a deformity of the nght 
leg The infant was the firstborn of healthy and unrelated parents, there was no history 
of deformity occurring in any blood relanve, and the pregnancy and labour had been uneventlul 

On Examination — definite degree of hyperextension at the nght knee was evident 
(Ftgs 475, 476'), with two transverse furrows occupjnng the angle in front of the joint The 
femoral condyles were easily palpable as projecuons in the pophteal fossa The thigh appeared 
slightly wasted, but it was difficult to estimate the degree with accuracy owing to a plenteous 
deposit of subcutaneous fat 

On attempting to flex the knee an elastic resistance was felt and was clearly due to short- 
ening the quadnceps extensor apparatus On releasing the leg the knee-joint at once 
returned to the mpercxtcnded position Radiography showed the hip-joints to be normal 
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The infant was admitted to the Church of Scotland Deaconess Hospital and manipulative 
reducuon was twice attempted under anajsthcsia On both occasions it was found that by 
Steady pressure flcMon to about 90° could be obtained^ but subsequent radiography showed 



Fig 475 — Congenital genu recunnium m a female of 18 months 



Fig 476 Radiogram at 18 months showing hypercxtcnsion deformity of the knee joint 


I 



Fig 477 — Radiogram at the age of 6 weeks to illustrate the pseudo reduction produced by manipulation 
The popliteal surface of the tibia lies in contact with the articular aspect of the femur 


that the reduction was a false one, the pophteal aspect of the ubn lying in contact with the 
articular aspect of the femoral condyles (Ftg 477) 

At the age of 18 months the hyperextension deformity was stiU present, though 
a striking change in the contour of the tibia had taken place, this bone being curved in its 
upper third with a decided anterior conveiaty, the apex of the curve coinciding roughly with 
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the attachment of the patellar tendon to the ubial tuberosity This secondarily acquired 
deformity is of great interest, as it demonstrates the striking effect which abnormal muscular 
pull may play in the production of bony deformities (Figs 476, 478) 

Operation — Operative reduction of the sublu^vRtion. was now undertaken A vertical 
inasion was made over the antero-lateral aspect of the knee-joint and was carried well up the 
thigh The inasion was deepened 
to expose the quadneeps muscle and 
the knee-joint The quadriceps 
muscle was found to be atrophied, 
and appeared to the naked eye to 
be composed almost entirely of fat 
and fibrous tissue Division of the 
quadneeps tendon and of its lateral 
expansions at once hberated the 
proximal extremity of the tibia, 
which shpped, under the influence 
of gravity alone, into its normal 
relationslup to the condyles of the 
femur {Ftg 478) Several portions 
of tissue were removed from the 
quadneeps for microscopical exam- 
ination and the wound was closed 
Pathology — Secuons of the 
quadriceps muscle showed small 
areas of normal muscular tissue 
embedded in large tracts of fat and 
fibrous tissue In some parts very 
fine atrophied fibres are visible and 
many normal muscle spindles can 
be seen standing out from the 
surrounding fat and fibrous tissue 
{Ftgs 479-481) No definite immature fibres at the myoblastic stage of development were 
recogmzed, though in places the atrophied fibres had a rather similar appearance 

Subsequent Progress —On re-exammauon when the child was 3 years and 3 months 
old, It was seen that the deformity remained reduced and a surprising degree of stabihty 
existed in the jomt, the child, who was learning to walk, being able to bear a considerable 
amount of weight upon the affected limb 

DISCUSSION 

The deformity of congemtal genu recurvatum, though frequently, as m the 
case just described, encountered as a sohtary malformauon, is nevertheless not 
uncommon as a part of the form of generahzed contractures of joints which has 
been variously known as ‘ arthrogryposis multiplex congenita ’, ‘ amyoplasia 
congemta’, or ‘ myodysplasia congemta’, and to which I have apphed the name 
‘ myodystrophia deformans fostahs ’ In a previous paper'^* I was able to show 
that the contractures of this deformity were due to an intra-uterme fibro-fatty 
degeneration of the stnated muscle of the limbs The naked-eye and imcroscopic 
changes in the shortened quadneeps muscle of this case of congemtal genu recur- 
vatum demonstrate beyond doubt the underlymg similarity of the pathological 
process in such contractures, whether the condition be locahzed to one or both 
quadneeps or whether it be a part only of a generahzed deformity assoaated with 
club-feet, club-hands, congemtal dislocation at the hip-jomts, and bizarre contrac- 
tures of other joints 

In the pretuous paper referred to above I have been able to desenbe the 



Fig 478 — ^Radiogram illustrating the true reducuon of the 
subluxation resulting from open division of the quadneeps tendon 
The angling of the tibial diaphysis results from the abnormal 
uaction through the shortened quadneeps muscle 
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pathological changes m the generahzed myodystrophy and to state my opinion 
that the condition is essentially an intra-uterine degeneration of fully or partially 
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Fig 479 — Section of quadriceps muscle The section shows masses of Sbrous tissue with patches 

of fat (45 1 



Fig 480 — Section of quadriceps muscle 
Areas of normal muscle tissue are seen to be sur- 
rounded by an excess of fibrous tissue ( x 90 ) 


Fig 481 — Section of quadriceps muscle 
Atrophic muscle fibres and a muscle spindle appear 
m the lower part of the field, W'hile fat replacement 
and a nerve trunk are seen in the upper part 
(> 90) 


developed muscle fibres rather than a Simple failure of muscle to develop I have 
also concluded for various reasons that the lesion is a peripheral one and that the 
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muscular degeneration is not secondary to an embryonic lesion of the nervous 
system In this connection it is interesting to note that the degenerated muscles 
contain their full quota of nerve-trunks and that the presence of many undegenerated 
muscle spindlesj as found in the muscular dystrophies of post-natal hfe, is a strong 
argument in favoui of a normal sensory supply to the muscle FmaUy, Sherrmgton®° 
has demonstrated by exammation of an amyelous foetus that fUU and normal 
development of the striated muscles can take place m the complete absence of 
motor nerve-supply 


SUMMARY 

1 A fresh case of congemtal genu recurvatum is described along with naked- 
eye and microscopic observations 

2 A consideration of these findmgs makes it clear that the deforrmty is caused 
by contracture of the quadriceps extensor cruris muscle resulting from intra-uterine 
fibro-fatt}’^ degeneration of the striated muscle fibres 

3 The pathological process iS in all respects similar to that described in 
myodystrophia deformans foetahs 
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OBSERVATIONS ON FISTULA IN ANO IN RELATION TO 
PERIANAL INTRAMUSCULAR GLANDS 
WITH REPORTS ON THREE CASES 

By Sir CHARLES GORDON-WATSON and HAROLD DODD, London 

It was pointed out as far back as 1880 by Herrmann and Desfosses^ that some cases 
of fistula m ano might be caused by glands penetrating deeply from the lower rectal 
mucous membrane into the perianal tissues “ Au point de vue chirurgical ces 
longs conduits tortueux coiffes a leur extremite par de petits folhcules clos, presen- 
tent un certain interet, en regard notamment au role qu’ils peuvent jouer dans la 
production des fistules comphquees qu’on rencontre si frequemment dans cette 
region ” The same authors showed that the glands reached and actually invaded 
the muscle of the internal sphincter after passing through the muscularis mucosae 

In 1929 Lockhart-Mummery, in an address on fistula in ano at the Rojal 
Society of Medicine,^ referred to Cuthbert Dukes’s statement that intramuscular 
glands can often be seen in complete sections of the anal region, and to his sugges- 
tion that they might be a possible cause of fistulae He pointed out that these 
glands had, until comparatively recently, been apparently overlooked by anatomists 
and surgeons 

ANATOMY AND DEVELOPMENT OF PERIANAL 
INTRAMUSCULAR GLANDS 

These glands are variable m number and distribution, and seem to serve no 
particular purpose It has been suggested that they are the remains of odoriferous 
glands, which may have played an important role m sex attraction before our 
ancestors assumed the erect posture Ftg 482 illustrates these glands and their 
relation to the anal canal 

Further interesting details explaimng the development of these glands were 
given by Professor H A Harris^ when he spoke on “ Some Embryological Aspects 
of the Problem Involved ” in the above discussion on fistula in ano Hams pointed 
out that when parent tubes give rise to daughter tubes — such as the oisophagus to 
the trachea and to the bronchial tree , the duodenum to the pancreas, to the liver, 
and to the bihary system , and the rectum to the urogemtal sinus— then irregulari- 
ties in the muscular and epithehal la5'eis of the original tubes are not infrequent 
Atresia, stenosis, and cyst formation may occur, whilst the muscular layer, which 
IS weakened by the outgrowth ana retarded m development, lends itself to 
diverticulosis 

Harris also emphasized that certain of the intramuscular glands grow deeply 
to reach tlie inner circular la5'er before the musculans mucoste is difierentiated 

Histologically the glands are fined by transitional epithelium from the 
epithelium of the anal canal at the anorectal junction, and the structure is that of 
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Fig 482 — Transverse section of the anal canal A, Stratified epithelial lining Bj Internal sphincter , 
C. Tendon of longitudinal muscle of rectum surrounded b> the external sphincter, D, Intramuscular 
glands buried m the substance of the internal sphincter muscle Di (inset). Higher magnification of an 
intramuscular gland surrounded by round-celled infiltration (.From St Mark s Hospital Museum 1 
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either convoluted mucous or of sweat glands The glands grow outwards mto the 
loose tissue within the internal sphincter and into the hmitmg annulus of 
connective tissue which sepaiates the internal sphmcter above from the external 
sphmcter below Before the muscularis mucos$ is developed the glands may 
arrive at and actually penetrate the internal sphincter and the external longitudmal 
coat, and even spread (i) To the superficial surface of the levator am and so into 
the ischiorectal fossa , (2) Deep to the levator am mto the true pelvis , (3) Into 
the substance of the levator am muscle 

In post-natal hfe these glands may be recogmzed deep to the mternal sphincter, 
in the substance of the external sphincter, or even m the levator am ® 


< THE RELATIONSHIP OF ANORECTAL GLANDS TO 

FISTULA IN ANO 

Having estabhshed the presence, development, and position of deep mtra- 
muscular perianal glands, it is not difficult to appreciate that pathological changes 
may readily occur in them 

It seems probable that these glands are, for the most part, vesugial and often 
lose connection with the anal canal by obhteration of the ducts dunng development 
and that in some instances when the duct is patent infection from the anal canal 
takes place, as is illustrated by the three cases recorded below In other instances 
infection may occur m the glandular substance when there is no direct commumca- 
tion with the anal canal, or when the orifices of the ducts have become blocked by 
congestion of the mucosa and submucosa 

If an abscess occurs m one of these glands, it is easy to visuahze the onset of 
a perianal or ischiorectal abscess and a subsequent fistula On the rarer occasions 
when one of diese glands has penetrated to the deep surface of the levator am, we 
may have an explanation for the development of a pelvirectal abscess and fistula 

The presence of these deep glands emphasizes the importance of a careful 
search for a rectal opemng when dealmg with a supposed blind external fistula 
When such a track is overlooked, permanent rehef cannot be effected, and the fistula 
will not be cured 

In the past it has been a httle difficult to explain why it happens that so many 
fistulte in ano appear to have been chrome from the first and have failed to present 
any imual history of an acute onset or of abscess formation It now seems quite 
easy to beheve that a chrome ongin may well be the truth in some cases, should 
a mild infection of a perianal gland occur and the existence of a patent duct permit 
drainage mto the anal canal In other instances in the absence of a patent duct 
It IS equally easy to beheve that infection of tlie penanal glands may well be 
responsible for many of the acute or subacute abscesses which arise for no apparent 
reason 

Unless tuberculous disease or mahgnant invasion of a chrome fistula is 
suspected, it is not the usual practice to excise fistulous tracks, and subnut them 
to histological cxammation , so that it is, perhaps, not surpnsmg that the observa- 
tions recorded below appear to have escaped recogmtion in the past 

The existence of these perianal glands, often with patent ducts leading mto 
the rectum , the tuberculous ongm of many fistula: , and the fact that mahgnant 
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changes sometimes occur in fistulous tracks combine to emphasise the importance 
of a histological examination when opeiating for fistula in ano 

Obviously It can happen only occasionally, and then in the case of a recently 
formed abscess or fistula, that the epithelium of these glands and their ducts hning 
either abscess or fistula is recognized histologically Once such a case has become 
chronic, granulation tissue will have replaced the epithelium and the real origin 
becomes obscured 

Although the theory that these deep perianal glands might cause an abscess 
or fistula was tentatively suggested as far back as 1880, and has been revived more 
recently, no climcal and histological evidence appears to have been brought forward 
to support this view until one of us (C G -W ) in January, 1932, before the 
Subsection of Proctology at the Royal Society of Medicine, recorded a case which 
seemed quite clearly to support the above views (Case i below) Since then tvvo 
other similar cases have been met with and arc now reported These cases with 
histological illustration are, in all probability, the first to be recorded, at any rate 
m this country It is hoped that the records will stimulate others to confirm the 
relationship between some of the fistula: m ano and the intramuscular glands 


CASE REPORTS 


Case I — An Oxford undergraduate, nged 21, came under the care of one of us (C G -W ) 
on Dec 9, 1931, complaining of pain in the region of the anus for the past three days 
On Examination — There was a small localized inflammatory swelling about } in from 
the anal margin on the right side, which was recognized as an early ischioreaal abscess 
Operation — At operauon the anal cami ms examined for evidence of any communica- 
tion between the abscess and the anal canal On squeezing the abscess area a little pus exuded 
from beneath one of the valves of Morgagni A director was passed through this opening 
into the abscess cavity and the abscess incised through the skin The track leading from 
the abscess to the anal canal passed through the substance of the external sphinaer The 
lining of this track was carefully dissected out and the radical operation completed {Fig 483 ) 
Pathological Report — ^The following is a copy of the report made by Dr Cuthbert 
Dukes on the specimen sent to him The fistulous track has a complete hning of a transitional 
type of epithelium, mostly from three to six cells in depth The subepithelial tissues are 
infiltrated with inflammatory cells, chiefly small and large mononuclear cells There are also 
some collections of inflammatory cells in the muscle and connective ussuc surrounding the 
fistula, but the histology is not in any way suggestive of a tuberculous lesion 


Conunent by Di Dukes — Fistulous tracks are rarely lined with epithehum 
The congenital sacrococcygeal fisuila is hned by stratified epithehum with rudi- 
mentary sebaceous glands and hair follicles, none of which are found in this case 
A long-standing septic fistula may have a well-developed limng of stratified epithe- 
hum due to the skin growing m from the edge, but the epithelium hmng this fismla 
has not these histological appearances The track of this fistula closely resem es 
a duct of one of the intramusculai glands which pass from the upper part or t e 
anal canal into the sphincter muscles 


Case 2 —A man (C E D aged 48, was under the care of one of us (H D ) m May, 
1052 In January, 1932, the patient nouced a painless swelling to the right of the anal marg n 
By February the swelling had spread, was painful, and after fomentations burst and discharged 
a small amount of pus, which continued unUl he was first seen ^ j u » 

On May 23 he was admitted to hospital and a small external fistula was found about 
il in from the anus at ii o’clock No induration was detected between the rectum and the 
fistula, but pressure on the area exuded a small bead of thin pus 
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Operation (May 26) —Under low spinal anresthesia the fistula was laid open on a 
director and a granulating surface ending in a small abscess cavity wound 




Fig 483 — Case 1 Illustratxns: a fistula arising from an intramuscular gland A, Section of the track 
of an acme ischiorectal abscess passing through the sphincter into the anal canal The track is lined with 
epithelium similar to that of the intramuscular glands ( ^ 16 ) E, Higher magnification ( x 1001 


With a fine probe and a track found leading through the lower fibres of the external sphincter 
into the rectum The track was excised 

After operation the exased pieces were threaded on silkworm gut, and the cpithehal- 
Imed track could be seen running directly into the abscess cavity {Ftg 484) After 
preservation in formalin the duct showed up even more clearly 
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Pathological Report — Dr Cuthbcrt Dukes reports on the excised pieces as follows 

I Region of External Opening —In this region the fistulous track is lined with granulation 
tissue of the type found in infections with pyogenic bactern and there is no sign of an epithelial 
lining 
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riG 4 ^ — Case 2 The fistulouii track diiscetcd out to tlic rectum 1 , The estcrnal orifice of the 
fistula, 2, The skin of the buttock surroundme 1 , 3 , The pranulatinR base of the fistulous track, 4, The 
orifice of the cpithelial-lined track in 3, C, Tlic track running through to the rectum, 6, A piece of silk- 
worm gut 


2 Deeper Portion of Traci — In this region the fistula is lined with a complete layer of 
stratified epithelium containing neither sebaceous nor sweat glands nor hair folhcles Inter- 
spersed in the surrounding tissues are a few collections of inflammatory cells with some giant 
cells amongst them Another piece of tissue from the same region includes only a portion 
of the fistula, but shows the same features 

I think a possible explanation is that this fistula arose from one of the intramuscular 
glands which open into the lower part of the anal canal — that is to say, below the level of the 
valves 



Fig 485 — Case 2 Microscopic section of the epithcliahzcd track (X 40) 


This portion of the anal canal is covered with stratified epithelium not containing any 
sweat glands or sebaceous glands or hair follicles The track of the fistula has a similar lining 
(Fig 485) The fact that there is no evidence of any epithelium at the external opening 
proves that this is not a simple case of epithehalization of the track of a chronic fistula 
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f' aeed a 6 , under the care of one of us (C was adimttcd 

tn hosDital with the following history Sn months previously he began to be troubled with 
piles ^ur months previously he first noticed some yellowish discharge from the anus 
■Rprentlv there has been some pain and tenderness at the anal margin » j .. 

On Examination -On rectal examination a small perianal swelhng was tote 

anal margin anteriorly, about the size of a pea The swellmg was “I 

m the substance of the sphmcter On examination of the anal canal a small fistulous tracK, 
about i in long, was detected leading directly into the swelhng 

Operation (June i 8 , 1934) —A probe was passed along the track into 
and the abscess cavity dissected out intact from the substance of the external sphii^ter, an 
then a radical operation for direct fistula was carried out Some hemorrhoids weie also 
ligatured Recovery was straightforward 



Fig 486 — Case 3 Abscess sUToundrag intramuscular gland The section passes transversely 
across two termmal branches of an intramuscular gland In the branch marked A the epithelial lining is 
intact, but in B onlv the upper half of the lumen is covered by epithelium, and the appearances suggest 
that the duct is opening directly into the abscess ( y 70 ) 

Pathological Report — Dr Cuthbert Dukes reported as follows — 

Tissue from Anal Region — The fragment consists of sphincter muscle and connective 
tissue from the anal region A small abscess is situated between the fibres of the sphincter 
muscle, and in contact with this is the duct of a gland lined by transitional epi>-hehum This 
duct has the histology of an intramuscular gland arising from the anal canal, and the appear- 
ances suggest that the abscess is related to the presence of the gland (_Fig 486 ) 

SUMMARY 

1 Some observations are made on deep intramuscular perianal glands in 
relation to the cause of abscess and fistula in ano 

2 Three cases of fistula in ano lined with glandular epithehum are recorded 

3 Microphotographs of each case are submitted 


*■> -S' 

’Harris, H A, Im" iVi ’ > "^ 29 , xxu, 1331 
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SCHIMMELBUSCH’S DISEASE OF THE BREAST AND 
DR. A LACASSAGNE’S EXPERIMENTS ON MICE 

By Sir LENTHAL CHEATLE, K C B , C V O 

CONSULTING SURGEON, LING S COLLEGE HOSPITAL 


The development of carcinoma in the breasts of young male mice after the injection 
of cestrin is one of the most interesting experiments Dr Lacassagne has recendy 
performed I am very grateful to him for having shown me his microscopical 
sections and for his courtesy in allowing me to reproduce them before he has 
published them himself The object m writing this article is to point out that the 
morphological appearances seen in these sections aie the same as those in all the 
stages of the process that I hav'e described as Schimmelbusch’s disease when it 
ends m carcinoma The similarity of my description of this disease and the 
experimental changes that occur in the breasts of his mice had already struck 
Dr Lacassagne before I had seen his sections and discussed the matter with him 

My conception of Schimmelbusch’s disease differs from Schimmelbusch’s 
description only m one respect To his description I add the formation of cysts 
as an essential prehminaiy stage to the procession of events that may end in 
carcinoma Otherwise, with minor exceptions, I agree entirely with his masterly 
treatise, and see no reason why his name should be omitted from the nomenclature 
of the disease he described 

With my addition, Schimmelbusch’s disease begins m a desquamative epithehal 
hyperplasia, sometimes in the ducts only, and sometimes m ducts and their acim 
The disease may affect one duct only, or only one duct and its acini It may be 
more widely distributed The affected ducts are dilated by the presence of 
colostrum-like cells in a fluid medium The end of this stage is tlie formation 
of duct and acinous cysts It begins in the late twenties or early thirues, and may 
last an indefinite time or pass on to its next stage at once It is inteiesting to quote 
at this point an observation Dr Lacassagne has made on the contents of these cysts 
He says “ Enfin nous avons commence a rechercher I’hormone dans le tissue 
mammaire de seins preleves chirurgicalemenl Dans le cas d’une Femme de 57 ans 
un epithehoma occupait une portion de la glande , des sections profondes, dans la 
partie non cancereuse de I’organe, ont permis de faire sourdre un hquide provenant 
de I’ouverture de petits kystes Ce hquide, injecte a la dose de i c c , a provoque 
I’oestrus En revanche, un broyat du tissu cancereux lui-meme s’est montre 
inactif ” And m the paper in which he made this statement he concludes 

“ Le colostrum contient normalement une quantile certainement tres elevee de 
folhcuhne Cette hormone pent egalement etre trouvee dans la glande mammaire 
de Femmes atteintes de cancer du sein ” 

If the process proceeds at once, the next stage— which reallv is the beginmng 
of Schimmelbusch’s description— is the development of multiple epithehal neoplastic 
growths within the cysts These tumours do not transgress their dilated normal 
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boundaries They may or may not be papiUomatous in character, although they 
ver> often are They may be himted only to the ducts, or they may also grow m 

the acim I have not seen them only m the acim 

This second stage usually occurs in the late thirties or early forties ihe 
tumours may remain within their normal boundaries for an indefimte time, aithongn 
they continue to grow in size and increase in number If the process continues, 
the next and final stage of carcinoma begins in the late forties and early htties ine 
time of appearance of these three stages is not always so stable as their sequence 
For example, Mr Geoffrey Keynes has recently allowed me to cut whole micro- 
scopical secuons of a breast he removed from a woman aged 27 years According 
to my conception of them, the disease had already passed through the cystic and 
benign neoplastic stages, and reached the carcinomatous end— all of which stages 
are to be seen in the sections 



Fig 487 — Photograph of the normal and immature breast of a male mouse A, Skm , 

Bi and B., Two ducts, C, Muscle fibres 

Turmng now to Dr Lacassagne’s experiments on young male mice He 
injected oestrm into their bodies and cut microscopical sections of their breasts m 
consecutive stages of their treatment He used mice belonging to carcinoma strains 
and also mice m which no such strain was known to exist In the breasts of the 
latter carcinoma developed later than m those of the former Dr Lacassagne 
states that the adeno-carcinomata following the admimstration of oestrin behave 
hke the disease that arises spontaneously in mice Metastases occur with great 
frequency and generally in the lungs At this point the reader should study 
the photographs of Dr Lacassagne’s sections {Figs 487-493) 

After studymg these sections the reader will be struck by several sets of 
of winch I now draw attenuon It wiU be fairly obvious that 
as newly-formed breast tissue are the same m kind and seauence 

in Schimmelbuschs disease It also appears obvious that the changes leadmg 
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to carcinoma do not occur m the normal immature breasts of the mice, but that 
they appear m the new and abnormal breast tissue Considering the size of the 
animals, the cysts are large ones They resemble the duct cysts of Schimmelbusch’s 
disease in that they do not coalesce to form larger ones The sections support my 
contention that Schimmelbusch’s disease is a disease sm generis and unrelated to 



Fig 488 — Photograph of the breast of a male mouse after forty-eight days treatment with oestrin 
Skm t B} A layer of fat m which can be seen five or six ducts There is a slight increase of breast 
tissue, the dilated ducts of which contain desquamated epithelial cells 



Fig 489 — Low-power photograph of a whole section of the breast of a male mouse after eighty 
days’ treatment with cestnn A, Skm B, Breast tissue that shows a decided rn^ease m amount and a 
State of multiple cysts, most of which appear to be formed by dilated ducts , C and Ci> Musculature 
(Cf Ftg 490) 


mazoplasia (so-called chronic mastitis), of which there is not the shghtest sign 
They also support my behef that all the cystic breasts in Schimmelbusch’s disease 
should be removed In carrying out this practice for some years I have met with 
the following results in the total excision of these breasts (i) Some of them have 
been only cystic , ( 2 ) Others contained cysts with papillomatous and other growths 
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Fig 490 — High-power photograph of breast tissue from Ftg 489 (eighu-five days) Epithelial 
neoplastic cells (among which many mitoses can be seen) have formed round the margins of what are 
apparently ducts (A, B. C) 



« brran‘’Ls^S^which ^ treatment with cestrm 

twthin their noSl^lt 
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Fig 492 —Photograph of part of the breast of a male mouse 179 days after treatment with cestrin 
T he section shows the enormous increase of breast tissue as m the breast of Fir 491, also its multiple 
cystic state At A is a wcU-de\ eloped carcinoma (C/ Fie 493 ) 



Fig 493 — Photograph of apparently a duct from a part of Fig 492 far remote from the area of 
carcinoma Epithelial neoplasia (A) has occurred that is still confined within its normal but dUated 


boundary 
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confined within their normal boundaries, (3) Others contained defimte and 
unsuspected early carcinoma , and (4) Finally I have met with other instances from 
which a cyst or cysts had been very locally excised and had subsequently developed 
carcinoma 

Unfortunately one man’s experience is insufficient to provide enough material 
to form an impressive notion of the difference m numerical relationship betw'een 
these four conditions My own expeiience is that the conditions (i) and (2) are 
more frequent than (3) and (4), my impression being that (2) is more frequent than 
(i) Conclusions upon this matter are of no value whatever when they are based 
only on a partial exammation The only valuable evidence is that based upon the 
examination of microscopical sections made of the whole mammary glands 
The r emaining practical issue of these experiments is as follows — 

Are patients suffering from mazoplasia miming any risk by the admmistration 
of ‘ ovarian residue ’,16, ovarian extract deprived of its luteal contents ^ It would 
be a pity if its use in this condition were contra-indicated, because it so often reheves 
the symptoms I cannot conceive that it is dangerous In considermg this pomt 
It must be lealized that every pregnant woman and mare is flooded with oestrin 
with no bad effect It may well be that the oestrin may make matters worse when 
carcinoma exists m the breast of a pregnant woman, and may be the cause of the 
parucularly malignant tjpe of the disease which is popularly supposed to exist when 
It occurs in pregnancy 

In all my sections I cannot discover an indication that mazoplasia is related 
to carcinoma These sections seem to me to show that it would be unwise to 
admimster ‘ ovarian residue ’ in women suffering from cystic breasts 
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OSTEO-ARTHRITIS OF THE HIP-JOINT 

By T P McMURRAY 

DIRECTOR or ORTHOPAEDICS AND LECTURER IN ORTHOPArDIC SURGERY, LIVERPOOL UNIVERSITY 


The condition usually desciibcd as osteo-arthntis of the hip-joint is essentially a 
disease of middle and later hfe The very greatest ingenuity has been shown in 
Its classification, and each new investigator feels the urge for further subdivision, 
until in many of these classifications it is almost impossible to recognize what is 
after all a very common condition Fortunately the cla'jsification which is generally 
accepted at present is probably the simplest of all In it the condition is divided 
into two mam groups (i) The infective or toxic , and (2) The traumatic From 
the fact that two such widely differing causes may produce conditions in the joint 
which ate apparently similar it would seem that osteo-aithrius of the hip is not 

a defimte disease of itself, but is rather 
the reaction of the joint and articular 
cartilage to adverse conditions which 
lead to a loss of their vitality, or to 
an alteration of the hne of weight- 
bearing through the joint surfaces and 
must cause an abnormally increased 
pressure over a restricted area 

Age Incidence — A study of 
89 cases of osteo-arthritis of the hip, 
both unilateral and bilateral, on which 
this paper has been based, reveals 
some very interesting points in regard 
to the age of onset of the first 
symptoms of trouble In the bilateral 

cases the average age of onset was 
53 years, while in the umlateral group 
It was 34 years In calculating these 
two figures it was found that in a 
large proportion of the unilateral cases 
there was a history of some injury or 
strain of the hip m adolescence which 
gave rise to trouble for a hmited 
period, and then apparently recovered 
In these cases the time of onset was reckoned from this early injury and not 
from the occurrence of stiffness and pain at a later age It has been possible 
to find the old X-ray photographs {Fig 494) or full notes of these injuries in 
only five cases , three of these show typical X-ray changes of osteo-chondrius 



Fig 494 — A case of osteo arthritis of hip the 
result of Perthes disease in early chi’dhood 
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deformans juvemlis, or Perthes’ disease, and in the other two there are distinct 
signs of a partial shpping of the neck of the femur on the epiphysis In all five 
of these cases there has been an alteration in the normal joint relationship between 
the head of the femur and toe acetabulum 

Normally the head of the femur is so shaped in relation to the socket that 
almost half of its articular surface is in contact with the acetabulum at any angle, 
but if this relationship has been altered by the widemng and irregularity of the 
head of the femur, or by the shding upwards of the neck, then more pressure will 
be borne on a restricted aiea, and alterations of the articular surfaces of the femur 
and acetabulum are the natural consequence That pressure apphed obhquely 
to a normal joint, or with an uneven distribution, may result in osteo-arthritis is 
well shown by the reaction of the anlde-joint to the strain cast on it by a malumted 
fracture of the leg, or, as instanced by Arbuthnot Lane, in the umlateral osteo- 
arthritis of the lumbar spme resulting from the constant carrying of heavy weights 
on one shoulder by dock labourers There seems no doubt also as to the possi- 
bihtj of the occurrence of osteo-arthritis of the hip-jomt resulting from one severe 
trauma, but strangely enough in very few instances does the patient associate his 
disability with one injury, however severe 

X-ray Appearances — The X-ray appeaiances are usually typical , there is 
the loss of joint space due to the wearing away of the articular cartilages, atrophy 
of the bones due to a dimimshed lime content, and aroimd the articular margins 
of the acetabulum and femur hes a nm of osteophytic outgrowths In bilateral 
cases this is the X-iay finding with the head of the femur normal in shape and 
position, or approximately so, but m umlateral cases there is usually m addition 
some distinct alteration in the shape of the head of the femur As a rule this is 
flattened and depressed with its convex surface forming a continuous curve with 
the upper surface of the neck of the bone, and the great trochanter is raised above 
Its normal site as a result of some old-standing injury or deformity of the head or 
neck of the femur 


Etiology. It seems clear then that in osteo-arthrms of the hip-jomt we are 
ealing with two separate and distinct pioblems In the toxic, or infective, arthritis 
t ere is the problem of a generahzed infection which has led to widespread joint 
c anges, and the causative infection — of whatever type — is probably stiU present 
n osteo-arthritis of one hip — whether or not there has been any infective process — 
cause of the condition has probably been trauma, or an alteration of 
of spread of the condition to other parts is not 
rnnnv r,r>° » ® extent The two types — ^infective and liaumatic — have 
in rpaafri^? ®^oularity , the X-ray changes show only minor differences 
conditirmc o^tgrowths Limitation of movements occurs equally in both 

fundamen^l it” ^^^ir essentially different origins there are certain 

rehef ^ erences in the treatment which should be adopted for their 


be adompr) fn,. clarifying our views as to the best hne of treatment to 

review has types of osteo-arthntis of the hip-joint that the followmg 

dunn« the nast- treatment and after-iesults of 89 cases dealt with 

cases *in teen years This number includes unilateral and bilateral 

of spondyhus ° ^ which the artliritis was associated with some type 
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TREATMENT 

In discussing treatment I do not propose to say much about general treatment, 
which IS usually carried out in a routine manner m all these cases Sepsis — from 
whatever source — must be sought for and if found must be dealt with efficiently 
Physiotherapy by massage, radiant heat, ionization, mud baths, hydrotherapy, etc , 
may be tried, citlier singly or in rotation, but unfortunately they usually result in 
little or no success Temporarily at least most of them appear to do good , after 
having the treatment the patient feels better and agrees that the )omt is less tender 
and more free, but after an hour, or even less, tlie condition is as before until the 
next treatment is given Sometimes if it is carried out in a spa where the patient 
IS away from business woirics, is on a diet, and is free from intestinal stasis, there 
may be a definite diminution in the discomfort felt in the joint, but if bone changes 
are present no form of non-surgical treatment can give permanent relief, or can 
produce any lasting improvement 

Our choice of possible surgical procedures may shortly be classified under 
the following si\ headings (i) Manipulation of the joint in order to increase the 
range of movement , (2) Rest of the joint so as to reduce the inflammation present 
and dimmish the pain , (3) The formation of a new joint at the site of the old one — 
arthroplasty , (4) The formation of a false joint close to, but not at the original 
site — pseudarthrosis , (5) Complete destruction of the joint and ankylosis by 
operative means — arthrodesis , (6) An alteration of the weight-bearing through the 
joint by means of an osteotomy — bifurcation operation With such a wide selec- 
tion of surgical procedures our difficulty usually is not in performing some defimte 
surgical operation, but rather in choosing which of the manv possible procedures 
IS the most suitable in any particular case The following resume has been made 
in order tliat the choice may be something better than a matter of chance 

I Manipulation — When the condition is met with in its early stages the 
bone changes, as shown in the X-ray photographs, are usually slight There may, 
indeed, be only a sharpening of the articular edges, and the patient complains not 
of a complete loss of movement but rather of an mabihty to peiform some particular 
movement which he has previously been in the habit of doing regularly, there 
IS often a difficultv in putting on or tying his shoe Rotary movements, such as 
swinging at golf, may cause a sudden stabbing pain, and on chnical examination 
It may be found that only one movement of the joint is in any degree limited In 
a case such as this (and in a patient otherwise healthy) gentle manipulation of the 
joint under an anaesthetic is likely to increase the range of movement and enable 
the patient to perform the acts which have previously been impossible There is 
one very important chmeal point to be taken into consideiation before such a 
manipulation is undertaken If the patient states that the pain caused by attempt- 
ing the restricted movement is of short duration and disappears after a few minutes 
rest, then the result of manipulation is usually satisfactory , but if he states that 
the pain only disappears after a considerable time, the result of such a mampulation 
will probably be very disappointing 

The manipulation must not be haphazard but must be carried out in a routine 
manner , the hip is gently moved through its whole range, each movement being 
performed once and once only After-treatment consists in free use of the joint 
and exercises so designed that the movement which was limited previously is 
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„eribnned at least three or four times a day The result m a suitable case is oto 
dramatic and the patient is apt to praise unduly the mampulator, whether q^^hfie 
t Xuahfied, and for a penod he contrasts the great benefit he has received frorn 
the immpulation with the disappomtmg results of ^ previous treatment 
penod of rehef varies very considerably from a month to five or six years, but m 
the average case improvement lasts for about a year [Figs 495, 496) j 
ever, mampulation is carried out m a more advanced case, no improvement is seen 
— m fact, the patient may only be made more tender and crippled than befme 
This fonn of treatment was earned out m 27 cases of this series, with the 
foUowmg results In 9 cases the result was a complete failure, as pam and 
limitation were increased and some other form of treatment had to be adopte 



Fig 495 — ^Earlv oiteo-arthritis of the hip. Fig 496 — The same patient three years later on, 

reUeved of pain bj manipulation showing that the condition of the hip has progressed 

Further manipulation at the patient s own request, for 
a return of pain, was not successful 

withm a few months In ii cases there was a defimte improvement — ^pain was 
less and movements were increased for an average of one year after the mampu- 
lation In the other 7 cases improvement contmued for a period between three 
and five years, but m every case where it has been possible to find the subsequent 
history there has been a return of the disabihty with gradually mcreasing hppmg of 
the 3omt as shown in the X-ra)' photograph, and in this stage a second manipulation 
v’ould only mcrease the patient’s discomfort 

2 Fixation and Rest — ^When the condition is more advanced, with a more 
general limitauon of movement and with defimte X-ray changes, then mampulation 
ot the joint-~except when used to correct a deformity— cannot be of benefit, and 
some other form of tteatment must be undertaken Of aU the possibihties open 
to us, by far the simplest is rest and support of the )omt This is commonly carried 

VOL VMI— NO ss 
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out in one of two ways Firstly— and in my opinion inadvisedly— by the apphcation 
of a walking cahper which to some extent reheves tlie hip from body weight This 
cannot prevent movements of the joint, and therefore has no effect on ±e inflam- 
mation which IS the direct result of the rubbing together of two roughened and 
irregular articular surfaces The second method is the apphcation of a plaster 
spica in which the pauent may walk While this latter does not reheve any of the 
body weight, it is much more efficient than the former, because movements of the 
joint are prevented and the inflammation present is thereby reduced 

The latter treatment has been adopted in 24 cases , in 20 of these the condition 
was a monarticular traumatic arthritis, and in the other 4 a painful infective arthrius 
In the case of the 4 latter the result as far as relief from pain was concerned was 



Fig 497 — X~ray of a case of early osteo-arthntis Fig 498 — X-ray of the patient shown in 497 

of the hip, successfully relieved of pain by plaster spica five years later, still free from pain, but the osteo 
for three months arthritis has progressed 


excellent, but while tlie pain was dimimshed or lost so also was movement, and 
ankylosis — complete or partial — was the invariable result In the other 20 cases 
the result was good In eveiy case pain was temporarily dimimshed, and as 
a direct result of the rest of the inflamed joint the range of voluntary movement 
was increased m 6 cases This increase of movement is of great interest as it 
illustrates the beneficial effects of the elimination of the constant irritation of the 
joint which IS caused by the rubbing together of the roughened bony surfaces In 
none of the cases of monarticular osteo-arthritis was there an appreciable permanent 
diminution of movement attributable to the prolonged fixation m plaster 

Unfortunately, although the treatment by fixation m plaster gave these excel- 
lent results It did not in any way alter the pathological conditions present m the 
joint (Figs 497, 498), so that a recurrence of inflammation and pain took place 
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m most cases m a period of three months to eight years The great advantage of 
this hne of treatment is that there is no operation and no period of recumbency 
two factors which are of importance in these patients, some of whom are unsmtable 
subjects for surgical operations, while others have a strong bias agamst operations 
of any type During the wearing of the plaster spica exercise is permitted, 
and with the diminution of pam the patient can frequently walk about more 
freely than before the apphcation, but there are undoubtedly certain disadvantages 
Firstly, the apphcation of a plaster spica which will remain in position on the hip 
of a very fat woman is usually extremely difficult, and secondly the weight of the 
plaster may be so great that the patient feels quite unable to carry around this extia 
load 

3 Arthroplasty —Theoretically the ideal surgical procedure in every case 
of painful arthritis is the reshaping of the articular surfaces into their origmal 
contour, and the formation of a new joint, either with or without the interposition 
of some tissue such as fascia or fat, whereby the movements of the joint may 
approximate to normal Many procedures have been described and much ingenuity 
has been shown in devising the correct technique reqmred to obtain this ideal 
result, but unfortunately the average result of arthroplasty of the hip, however 
performed, has been decidedly poor 

In the series under discussion artliroplasty has been performed on 7 occasions 
during the past twelve years In 5 cases the result was so mdifferent that the 
patient eventually insisted upon some other treatment bemg adopted m order to 
improve the condition In each case disappointment was expressed on account of 
the small range of movement possible in the joint, and also because even this range 
was not accomphshed without discomfort In 5 cases arthrodesis of the joint was 
necessarv and was agreed to readily The 2 remaimng patients were satisfied, they 


were able to carry on their duties with comparative comfort, and although the result 
was not perfect, yet in each case the patient considered he was better than before 
the opeiation The only movements possible were flexion and extension through 
a range of 30° and 40° , as the leg passed from the straight into the flexed position 
It also went into shght abduction and external rotation, but this was the only abduc- 
tion or rotation possible to the joint The X-ray photographs {Figs 499, 500), 
which were taken five years and four years after the arthroplasty, show the great 
heapmg up of new bone round the joint which is the cause of this loss of rotation 


None of these cases of arthroplasty can be classified as anythmg but a failure 

4 Pseudarthrosis — ^The operation of pseudarthrosis, or the formation of 
a false joint at some distance from the affected joint, is, however, m an entirely 
different category It is an operation designed to give movement where movement 
IS essential, as in a case of spondyhtis in which one or both hip-joints are also 
affected, or when both hip-joints are involved and useful movement is not possible 
It has been carried out on 4 occasions in this senes, and in each case movement has 
^en obtained, although usually at the expense of a certam amount of stabihty 
This want of stabihty is the one great drawback to the wider use of this procedure 
1 he operauon IS performed by removmg a large portion of the neck and upper end 
ot the shaft of the bone, and then implanting the great trochanter— to which the 
muse e groiy is still attached on to the head and remaimng portion of the neck 
e upper vi ed end of the shaft of the femur now hes below the mtumed outer 
su ace 0 e great trochanter, which is completely covered by muscle attachments 
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and therefore cannot re-unite with the shaft of the bone Such a procedure invari- 
ably gives movement, but owing to the loss of control of the gluteal muscles on 
the shaft of the bone there is an inevitable diminution in the voluntary power of 
the hmb 

There are two defimte indications for the operation firstly, bilateral osteo- 
arthritis in which the legs have become so adducted that they cannot be separated, 
or may even actually cross each other , and secondly, when the lumbar spine also 
is involved in an extensive osteo-arthritis When both joints are involved it will 
often be found that one hip is painless and firm while the other shows a small 
range of painful passive movement If the operation is carried out in such a case. 
It should be performed on the painful side, leaving the painless hmb as a sound 



Fig 499 — The result of an arthroplasty performed Fig 500 — Similar result of an arthroplasty 

five years previously, showing the heaping up of bone after four years 

on the rim of the acetabulum and consequent limitation 
of movements 


weight-bearing pylon Again, in some cases it is found that with bilateral affection 
one leg is defimtely longer than the other, and here the indication is clear and the 
operation should be carried out on the longer side 

5 Arthrodesis — When arthroplasty failed in the cases leported in this series 
we fell back instinctively on the operation of arthrodesis, and in all cases this gave 
a good result without pain, and with full stabihty It might seem that this opera- 
tion IS the best for every case of painful monarticular osteo-arthriUs of the hip- 
joint because it eliminates all pain from the joint, retains full stabihty of the hmb, 
and leads to no shortemng of the leg 

Including tlie 5 cases where an arthrodesis was performed following the failure 
of an arthroplasty it was performed on 17 cases in this series, and the patients were 
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hiehlv satisfied with the result It was not successful from the point of view of 
p^ducmg a bony ankylosis m 6 cases These were aU 'hdnM in *= SJP 
10 in whom an intra-articular arthrodesis alone was employed, so that of Aese 
10, a bony union was secured in only 40 per cent, but in each of these 
6 cases, although there was 5° to 10° of passive movement, the c^cal result was 
excellent Bony umon was secured in each of the other 7 cases by means of the 
combined intra- and extra-articular arthrodesis, where, m addition to a complete 
removal of aU the cartilage from the head of the femur and acetabulum and a wide- 
spread fragmentation of the cancellous bone underneath, a flap of ihum above the 
level of the hip-)oint was turned down and attached to the femui in the region 01 




Figs 501, 502 — Extra- and intra articular arthrodesis 


the gieat trochanter (Figs 501, 502) Its base still formed part of the structure 
of the wall of the ihum and its blood-supply was preserved by this hving contmmty 
This method of combmed operation makes for a more certam result (Pig 503), 
and It is preferable to the single method where the head of the femur— which 
has been dimmished in size— is placed m the much enlarged acetabulum, thereby 
givmg a small area of bone-to-bone contact 

Although the operation of arthrodesis gives complete rehef to the pam and 
deformity of the hip and the patient is highly pleased, it is not without its dis- 
advantages The followmg case illustrates this very well The patient was suffering 
from a very extensive painful osteo-arthrms of the right hip, and m January, 1926, 
an arthrodesis was performed Six months later she was able to walk freely and 
without pain, and this state of rehef lasted for six years, until 1932, when she 
returned complaimng of pain and achmg m the lower lumbar spme, undoubtedly 
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due to the increased work thrown on this area by the absence of movements in the 
hip-jomt Unfortunately this is not an isolated case, as m 6 otheis there was 
a similar complaint of lower lumbar and sacro-iliac pain which was not present 
before the operation The operation also is one of some magnitude, as it reqmres 
thirty-five to forty minutes at least for its accoraphshment, and the hfting out of 
the head and cleamng out the acetabulum involve considerable shock 

6 Bifurcation —The question of shock must be very seriously considered 
in those patients who are fat with weakened cardiac muscles, as such an extensive 
surgical procedure may be quite beyond their powers of resistance A single case 
may be taken to illustrate the importance of this point A lady 52 years of age 



Fig 503 — Result of an mtra- and extra articular arthrodesis of hip 

and 13]; stones in weight, had been under the care of a physician for the previous 
four years on account of shght myocardial degeneration She developed an 
extremely severe condition of osteo-arthritis of one hip so that she was unable 
to walk more than a few steps in her bedroom As she was so exceedingly 
stout It was impossible to fit her with any form of hip shield or plaster spica, and 
It was decided that if at all possible some form of surgical treatment was advisable 
After consultation it was decided that for her the only safe anesthesia was gas and 
oxvgen, which she rmght stand for not more than fifteen to twenty minutes The 
operation of Lorenz bifurcation was successfully employed on this occasion, and 
she is now able to wallc without pain for a quarter of a mile, and her general health 
is much improved as a result of the exercise which the operation has rendered 
possible It is now largely owing to this consideration of absence of shock that 
I perform the operation of Loienz bifurcaoon m certain suitable cases of mon- 
articular osteo-arthrms, and this procedure has been carried out on 15 occasions 
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The operation has many great advantages , it can be performed m a few mmutes , 
the shock is neghgible, and the 
recumbency after the operation 
need not be so long or so con- 
tinuous as It must be after 
arthrodesis of the joint 

Technique — An incision 6 to 
7 in in length is made from the 
tip of the great trochanter along 
the hne of the femur, and tlie 
muscles in this area are partially 
stripped by blunt dissection so that 
the level of the neck and head of 
the femur may be ascertained An 
obhque osteotomy is now made 
in the shaft of the femur, passing 
from below upwards and inwards 
at such a level that the inner end 
of the lowei fragment hes about 
i in below the level of the head 
of the femur {Fig 5041 The 
upper end of the lower fragment 
IS now displaced inwards and 
slightly upwards by means of a 
smooth lever and by abduction of the leg so that the shaft of the femur comes to 

he just below the lower border of 
the acetabulum {Fig 505), and 
unless this position of the shaft is 
obtained the result wiU be unsatis- 
factory In this situation the 
shaft of the femur hes outside the 
capsule of the joint and there is no 
fear of union occurrmg between 
the shaft and the acetabulum 
Originally this operation was per- 
formed as a subcutaneous osteo- 
tomy and the final position of the 
lower portion of the bone was left 
largely to chance This is the 
most common source of failure, and 
the operation should always be 
earned out through an incision 
sufficiently long for a careful 
inspection of the whole site of 
operation, and for the verification 
of the correemess of the final site 
of the femoral shaft 

There are certam essential 




Fig 504— Diagram showing site of osieotomy for 
Lorenz operation 
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conditions for success in this operation (i) The new site of the upper end 
ot the shaft of the femur must be just below the edge of the acetabulum, 
(2} Ihere must be umon between the portions of the divided femur, as other- 
wise a weak pamftil hip-jomt is the invariable outcome After the division of 
the bone the lower fragment is pushed inwards into its new position , no effort 
is made to change the position of the upper fragment, which tends to follow 
after the lower fragment as the two fragments have so many muscular attachments 
in common The leg is then fixed m plaster with the hip neither abducted nor 
adducted, and after a suitable rest of four to five months in plaster — during the 
latter two months of wluch time the patient is allowed to get about with weight- 
bearing the plastei is removed and complete freedom is allowed The two 



Fig 506 — X-ray of a case of ostco arthntts of Fig 507— \-ray of case shown in Hg 

hip before a Lorenz osteotomy was performed years after a Lorenz osteotomy was pwfonned Ihe 

patient is entirely free from pam and has been at work 
in a shop for the last year 

portions of the femur have now joined , movement which may have been present 
in the joint is not lost but is talang place through a different angle, and the relief 
IS almost as great as after the operation of arthrodesis, without many of the very 
great disadvantages of this operation (Ft^s 506, 507) 

Results — In 12 cases the result has been excellent , the pain has gone, move- 
ment although reduced is still present, and there is not the same tendency to strain 
the lumbar and sacro-iliac regions In my opinion the operation holds a very 
important place m the treatment of osteo-arthritis of the hip-joint In 3 cases 
the results have not been satisfactory, pam was not removed and deformity was 
still piesent (Fig 508) The reason m each case was the same— namely, the opera- 
tion incision was too small, so that the whole area could not be inspected and the 
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THE PATHOGENESIS OF PAGET’S DISEASE OF 
THE NIPPLE AND ASSOCIATED LESIONS 

By Sir ROBERT MUIR, 

PROFESSOR OF PATHOLOGY, UNIVERSITY OF GLASGOW 


During the last few years I have been engaged m a study of Paget’s disease and 
other affections of the breast and have pubhshed several papers (1927-34) deahng 
especially with the former condition It may, however, be well to give a short 
general account of my views and the observations on which they have been based, 
especially in relation to the surgical aspect, and in doing this I have added some 
new observations along with some new illustrations I have not made an attempt 
to deal with the extensive hterature on the subject 

In my first paper (1927) reasons were given for cormng to the conclusion that 
in the great majority of cases Paget’s disease results from an extension of cancerous 
prohferation from the ducts of the mpple (‘mtra-duct carcinoma’) to the surface 
epiderrms of the latter — an overflow of cancer cells, as it were, to the epidermis 
with subsequent spread and muluplication therein I have said “in the great 
majority of cases ” because I admitted the possibihty of the occasional occurrence 
of a primary epidermal carcinoma with intra-epidermal spread such as is met with 
on other parts of the body This, however, is referred to below 

To the surgeon the most important practical point is the tendency for Paget’s 
disease to be associated with 01 followed b> carcinoma in the substance of the breast, 
and the relation of these two occurrences has often been the subject of discussion 
In connection with this it should be observed that in his oiigmal paper Paget not only 
gave an accurate account of the naked-eye appearances of the mpple lesion but 
noted that carcinoma frequendy ensued and that the site of the mahgnant growth 
had no relation to the mpple, but rmght be deep in the substance of the gland (As 
a matter of fact, carcinoma developed m all his cases ) What, then, is the relation 
between the Paget lesion and the carcinoma^ If the former is a primary lesion 
of the epidermis, I can see no possibihty of any causal relationship If, on the 
other hand, they are both secondary to the same condition — namely, intra-duct 
carcinoma — dieir association receives at once a read}’’ and an intelligible explanation 
Accordingly, if we use the term ‘ Paget’s disease ’ in a sense more in conformity 
with his original account — a characteristic mpple lesion liable to be associated with 
mammaiy carcinoma — I beheve that the association of the two conditions, Paget’s 
disease and carcinoma of the breast, is due to both being sequels to antecedent 
mahgnant prohferation within the ducts of the gland When the Paget lesion is 
present the surgeon should have in his rmnd the picture of this prohferation within 
the ducts— a prohferation which may break through the walls at any time and 
give rise to an ordinary infiltrating carcinoma, if m fact this has not already 
occurred 
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As the Paget cells m the epidermis are the characteristic feature of the disease 
I may anticipate what Mows by statmg at this point that similar cells are met with 
within the epithehum both of the ducts and of the acim In all these situations 
their appearance and behaviour are essentially of the same nature The only 
important difference is that the Paget ceUs in the epidermis undergo degenerative 
changes as they pass or are carried towards the surface and thus become the well- 
known small and sharply contoured structures In the epithehum of the ducts 
and acuuj on the other hand, they remain in a more healthy and active state and 
resemble the active Paget ceUs m the deepest layers of the epidermis We may 
thus give a general defimtion of a Paget cell as a cancer cell grozotng withm a healthy 
or at least non-moplastic epithelium 

As in my view mtra-duct carcinoma is a condition antecedent both to Paget’s 
disease and ordinary carcmoma, it wiU be convement to consider first its mam 
features— Its characters, modes of spread, and secondary results 


OCCURRENCE AND CHARACTERS OF INTRA-DUCT 

CARCINOMA 

I have apphed the term ‘mtra-duct carcinoma’ as meamng a mahgnant 
prohferation of duct epithehum before it has broken through the normal hmits, 
1 e , the walls of the ducts, and infiltrated the tissue spaces The term seems to me 
a justifiable one and the most convement The use of tlie term ‘ carcmoma ’ may 
appear misleading, but it should not be so if the quahfymg adjective is kept m view 
As I have said elsewhere, epithehal ceUs do not become mahgnant on getting into 
the tissue spaces , they invade the latter because they have acqmred the essential 
characters of mahgnant neoplasia, and they acquire this character before they 
transgress the normal boundaries It is true that the sure sign of mahgnancy is 
infiltration, but when one keeps in view the tivo facts — ^namely, that the mahgnant 
property is developed before actual infiltration occurs, and, secondly, that the 
histological features of the ceUs m question correspond whether they are withm 
the ducts or outside in the tissue spaces — ^then the term ‘ mtra-duct carcmoma ’ 
IS both justifiable and of descriptive sigmficance It is preferable to the term ‘ duct 
caranoma ’, as tlie latter may sigmfy merely an ordinary carcmoma which has arisen 
from the epithehum of the ducts 

Intra-duct carcinoma may be regarded as the final stage of epithelial hyper- 
plasia often met with in chrome breast disease and often associated with a varying 
degree of fibrosis and cystic change The stages of such epithehal hvperplasia 
have been described m detail bj Cheade (1925-31) and by Charteris (i’93o), and 
I agree in aU essential points with their accounts It is suflScient to say that aU 
transitions from simple papiUomatous ingrowths m the ducts to mtra-duct carcmoma 
are foimd We meet with papiUomata with broad connective-tissue base and also 
those with filamentous supporting connective tissue, but m both types there is 
always co-ordinated growth of epithehum and connective tissue and the normal 
relationship of these is maintained Further stages are those m which the stroma 
graduaUy diminishes m amount until one meets with epithehal prohferation without 

cells The ceUs may form defimte projections 
from the wall of the duct, or agam they may form masses m which polanty of the 
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cells IS still shown by the foimation of acinus-hke circles, or, lastly, the cells may 
have no defimte arrangement The cells are at first fairly uniform in size and 
in their nuclear characters, but later show great variations both in size and in 
form The nuclei also come to vary , many are enlarged, pale, and of vesicular 
type, whilst aberrant forms also are met with Ultimately the duct may be filled 
with a mass of cells showing all the histological characters of encephaloid carcmoma 
(Figs 509, 510) It IS to this stage of epithehal hyperplasia that I consider the 
term ‘intra-duct carcinoma’ may properly be apphed It is quite evident that 
such cells may break through the walls of the contaimng duct and infiltrate the 
tissues, thus giving rise to ordinary carcinoma of the breast , and, as a matter of 
fact, the actual break through may occasionally be seen 



It may also be mentioned that the cells undergoing mahgnant prohferauon 
may extend from the small ducts into the acim and may grow within the latter 
In this way there may occur what is practically a replacement of the epithelium 
of the acim by cancerous growth, the normal structural outhnes of the acim being 
still maintained We may then speak of an mtra-acinoiis carcinoma I have seen 
such a condition on an extensive scale without there being any actual infiltration 
of the connective tissues 

I may refei to one point in connection with the interpretation of the changes 
described In cases where ordinary carcinoma is present and the ducts also are 
filled with cancer cells, the view has been taken by some writers that the ducts have 
been invaded by cancer cells The possibihty of such an occurrence as an occasional 
event cannot, of course, be denied, but I have no doubt that it is exceptional, and 
that the sequence of events is of the opposite kind — the cancer outside is secondary 
to the disease within the ducts The following reasons for this view may be given 
In a case where ordinary carcinoma is present the various stages of evolution of 
intra-duct carcinoma may sometimes be followed , epithehal hyperplasia terminaung 
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m malignancy may be seen We can scarcely suppose that cancer cells after pene- 
trating ducts from outside lose their anaplastic characteis and become more 
differentiated again But more conclusive evidence is that mtra-duct carcinoma 
may be present, and often is, without any infiltrating carcmoma of the tissues being 
discoverable I have seen the combination of extensive mtra-duct carcinoma m 
the breast with spread to the acmi, mtra-duct carcinoma of the mpple and Paget’s 
disease, without any infiltration of the connective tissue Or again, and this is 
a stage more freQ[uently met with, oidinary carcmoma may be associated with intra 
duct carcinoma in one area while mtra-duct carcmoma alone is present in other 
parts of the breast, and, further, may show different stages of evolution I consider, 
therefore, that in the vast ma)onty of cases where mtra-duct carcmoma and ordinary 
caranoma are present, the latter is secondary to the former 

There is no doubt that mtra-duct carcmoma is a condition of frequent occur- 
rence I have found it in the large majority of cases of ordinary breast carcinoma 
which I have recently examined, and, in view of the fact that a small area showing 
the lesion may escape detection, I have formed the opimon that it is usually present 
Its distnbution varies greatly It may occur m a locahzed area, often attended 
with fibrous induration and cyst formation, or several such areas may be present, 
or again it may affect a considerable part of the breast When it is present in some 
ducts, epithehal hyperplasia at vanous stages of evolution may be present m others 
It may affect the ducts of the mpple and those in the underlying tissue as well as 
m the breast itself, and occasionally the former may be affected alone It will be 
clear from what I have stated that it is only when the upper parts of the ducts or 
of a duct m the mpple are affected that Paget’s disease occurs as a secondary pheno- 
menon It may be defimtely stated also that mtra-duct carcmoma, the final stage 
of epithehal hyperplasia, occurs at an eaiher penod of hfe than does ordinary 
carcinoma This has been msisted on by Cheatle, and I agree fully v/ith him 
As an illustration, m the five cases of Paget’s disease on which I based my 
original views and m all of which duct carcmoma was present, the age of the eldest 
patient was 48 years 

It is clear, too, that mtra-duct carcmoma is a very chrome condition and may 
exist for manv years without breaking through the walls of the ducts , it may, m 
fact, never break through at all Further, m a recent paper (1934) I have shown 
that m some cases the growth may at places imdergo retrogression and disappear, 
this process being accompamed by overgrowth of the connective tissue internal 
to the elasuca of the duct wall, complete obhteration sometimes following If my 
views with regard to Paget’s disease are correct, then in cases where this disease 
IS present we get anotlier indicanon of the chromcity of the mtra-duct carcmoma 
which precedes it for a considerable tune For example, I have recently met with 
a case in which the Paget lesion was present for ten years No ordinary carcmoma 
could be found after careful imcroscopic examination, but extensive mtra-duct 
carcmoma was present, and m some of Ae ducts affected by it obhterative changes 
had occurred 

To sum up, then, mtra-duct carcinoma is a common affection of chrome 
namre. Its tune of incidence precedmg the cancer age by a considerable period It 
often breaks through the normal confines of the ducts and gives rise to ordinary 
carcmoma, but may exist for a long penod without doing so , occasionally it leads 
to the relatively uncommon condition of Paget’s disease 
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MODES OF SPREAD OF INTRA-DUCT CARCINOMA 

This IS a matter of much importance m relation to Paget’s disease I have 
already stated that mahgnant prohferation within ducts varies much m its distribu- 
tion It may occur m different parts of the breast, may affect considerable areas, 
may occur m the ducts of the mpple or of the breast or of both together We have 
thus to consider how this varied distribution is brought about There appear to 
me to be three mam factors concerned — 

1 In the first place, the mahgnant change may arise m multiple foci , of this 
there can be no doubt Thus it is met with m different parts of the breast which 
are anatomically disunct and is also met with in several ducts m the mpple and 
beneath it, occasionally m a considerable proportion of these ducts We know 
nothing of the essential cause or influence which acts on the epithehum and gives 
use to the mahgnant change, but, whatever be its nature, it may clearly act on 
diffeient portions of the breast at the same time 

2 In the second place, when the epithehal cells have assumed the neoplastic 
character they may grow m masses within the ducts and come to form a sort of 
injection of them , occasionally the same is met with m the acim 

3 But, in the third place, there is another mode of spread, namely, a spiead 
of cells with mahgnant properties m relatively healthy epithehum — ihe intra- 
epithelial spiead of carcinoma This is an occurrence which is not m any way 
peculiar to the disease under consideration, but is seen m other conditions where 
the true nature of the phenomenon does not admit of any doubt This process 
of intra-epithehal growth is in my opinion all-important in connection with the 
changes which we are considering, and some facts with regard to it may now be 
given 

By mtra-epithehal growth, then, we mean the invasion of normal epithehum 
by cancer cells , the latter grow within the epithehum and destroy it to a varying 
extent, the epithehum playing a passive role The cancer cells may occur in masses 
in the mvaded epithehum or they may be disseminated and occur singly, this latter 
condition being apparently due to then wandering m the epithehum Such 
a mode of growth is now coming to be generally recogmzed I have elsewhere 
written on the subject (1930), but the main facts with regard to its occurrence may 
be summarized as follows — 

1 In the first place, carcinoma may start in an epithehum and grow within it 
This IS best illustrated by primary intra-epidermal carcmoma about which much 
has been written by dermatologists in recent years Bowen’s disease is one well- 
recognized example, but there are other varieties The cells of the growth are 
distinguishable from the normal epithehum within which they grow m masses or 
m a scattered form , they present different morphological features and there may 
be aberrations m type The growth is of a very chrome character, often going on 
for years , occasionally infiltration of the cutis vera follows, an epithehoma, basal-cell 
carcmoma, or a growth of other type resulting Primary intra-epidermal carcinoma, 
though uncommon, can no longer be regarded as a rarity 

2 Secondly, a malignant growth infiltrating the cutis may invade the epidermis 
and spread within it , this is a rare occurrence, but when it is met with the appear- 
ances are of striking nature Carcinoma of the breast may occasionally inva e 
the epidermis m this way, and the invading cells then behave m a fashion analogous 
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10 what IS seen m Paget’s disease The most staking example I have seen of such 
a secondary epidermal invasion is that descnbed by Shaw Dunn (1930) in the case 
of a mucoid (coUoid) carcinoma of the rectum In the drawing accompanying his 
paper the cancer cells, stained red with mucicarmme, are clearly picked out from 
the epidermal cells and their distribution is seen at a glance No clearer or more 
convincing demonstration of what I must caU the wandermg of the cancer cells 
could be had A similar phenomenon is occasionally seen in mahgnant melanoma, 
as has been descnbed by others I have recently seen such a case, the growth 
being at the anal onfice, and the pigment-forming malignant cells are distnbuted 
in the epidermis just as in Shaw Dunn’s case 

3 In the third place, the epidermis of the mpple may be invaded by cells of 
an mtra-duct carcinoma m the upper part of a duct of the mpple— the route of 
spread m this case is an mtra-epifhehal one throughout This I hold to be the 
ordinary mode of ongm of Paget’s disease, and it may now be considered more m 
detail 








INTRA-EPITHELIAL SPREAD OF CARCINOMA OF THE 
BREAST AND ITS RESULTS 

In giving an account of this subject, it seems a good plan to start with the 
changes m the ducts m the breast and trace them to the surface of the mpple It 
has already been stated that mtra-duct carcmoma is a common primary event in 
mahgnant disease and that in its spread mtra-epithehal growth may be concerned 
This IS shown by the presence of cancer 
cells growing m healthy epithehum where 
mtra-duct caranoma is spreading The 
cells are often large and of rounded or 
oval form with vesicular nuclei and they 
occur in small collections and smgly In 
many cases they are sharply marked off 
from the invaded cells which become 
pressed upon and atrophied , one can often 
see the nuclei of the latter flattened and 
degenerating between the cancer cells 
At a later stage of growth a duct may be 
lined by a sheet of cancer cells several 
layers m depth, whilst the fact that the 
growth is really mtra-epithehal is shown 
by a surviving layer of the original 
epithehum on the luminal surface Intra- 
epitliehal groivth may also be found m the 
acini of the breast, and here the large pale 
cancer cells can be clearly seen withm the 

epithehum (Fig 511) QccasionaUy, collecaons of acim are 
stiU withm normal confines, they are usually 
LHf dit collection of lymphocytes and plasma ceUs A stud/, 

both durK epithehurn, 

« o the acmu may be mvaded by cancer cells which have not 




Fig 511 — Mammar> acinus, the seat of 
Ultra epithelial growth of cancer ceils The 
cancer cells (‘ Paget cells •) w ith clear protoplasm 
are seen growing in the epithelium of the acinus 
200 ) 
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yet grown out into the tissue spaces Such a mode of growth corresponds with 
that in the epidermis of the mpple now to be described and is in conformity with 
the defimtion of a Paget cell given above Other illustrations of intra-epithehal 
growths in ducts and acim will be found in my first paper and in a paper by Simard 
(1930) 


Spread to the Epidermis — If intra-duct caranoma spreads thus within 
the epithehum of ducts and acim, an important question comes to be What will 
happen when the growth reaches the onfice of a duct ? Let us keep before us a 
picture of the histological features at this position The columnar epithehum 
at the orifice of a duct is, of course, continuous with the deeper cells of the epidermis 
and there is a transition between the two, sometimes relatively abrupt, sometimes 
more gradual The transition, too, occurs at varying levels, the stratified squamous 



epithehum sometimes extending for 
some distance down the duct When 
the growing cancer cells reach this 
junction, as often occurs, there are 
three possibihties (i 1 The growth 
of cancer cells comes to an end , 
(2) The cancer cells may break 
through into the cutis and give rise 
to an infiltrating carcinoma , (3) The 
intra-epithehal growth may contmue 
With regard to the first possibihty, 
one can say nothing One may some- 
times trace an intra-duct carcinoma 
only up to the orifice of the duct, but 
one cannot say that the growth has 
stopped Again, the possibihty of 
ordinary carcinoma ansing at this site 


Fjg 512 — High-power view of deep portion of 
epidermis of nipple in Paget s disease Note the large 
Paget cells of active appearance invading the reie 
Malpighu and sharply defined from the cells of the 
latter (x 600 ) 


carmot be demed, but I have never 
seen any trace of this The third 
possibihty IS the ordinary occurrence 
The mtra-epithehal growth of cancer 


cells goes on, and of necessity the cancer cells pass from the duct epithehum into 
the epidermis Thereafter they spread and produce all the features of Paget’s 


disease 


The relation of the cancer cells invading the epidermis to the resuinng effects 
needs only a short account The cells ate in a resisting tissue, a relatively unfavour- 
able environment, and they spread slowly They can flourish only in the more 
cellular layers and especially in the deep part of the stratum Malpighu (Fig 512) 
As the cells of the epidermis glow and move towards the surface the Paget cells are 
carried with them , the latter degenerate as they move upwards and come to form 
the sharply contoured structures so well known The Paget cells spread widely 
in the epidermis over the mpple and grow both in clumps and as widely scattered 
sohtary cells The latter appearances, as I ha\e indicated above, can be explained 
only on the view that they actively wander Sometimes the cells are large and 
show active division, mitoses being present They often correspond closely in 
appearance with the cancer cells in the upper extremities of the ducts Sometimes, 
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however nearly all the Paget cells are m a mote or less degenerated condittonj and 
to fern such a case alone it would not be possible to interpret the appearances 
It IS only by studymg a senes of cases that once can trace the various modificatio 

which th rounded, m fact quite anaplastic, but 

occasionaUy one sees a return to a columnar type It is not unconunon to fin 
traces of this m the deeper layers of the epidermis, where the invadmg cells may 
form an imperfect layer resting on the cutis Evidence of this is shown m Ftg $13, 
but Fig 514 IS a more staking example The columnar epithehum m the latter 
encloses a small space contaimng fluid, the epidermal cells being raised above it 
We have really an example of a small metastasis of adenocarcinoma, the ceUs ot 



Fig 513 — ^Paget’s disease of nipple In the deeper Fig 514 — ^Paget’s disease of nipple The Paget 

part of the epidermis the Paget cells show transitions cells form a distinct lajer of columnar type resting 
to the columnar type ( x 200 ) on the connective tissue, with a space containing fluid 

abote them 2001 

which have reached the epidermis by the mtra-epithehal route In other parts 
of the epidermis all transitions to Paget cells of ordmary type were present Such 
appearances seem to show clearly that the mahgnant cells are not of epidermal 
origin and confirm the view which I have put fonvard 

As soon as the mahgnant cells are present m any part of the epidermis a cellular 
reacuon occurs m the connective tissue below There is marked accumulation 
of lymphocytes and plasma cells , we find also new formauon of blood-vessels and 
increased vasculantj The invadmg cells m some way irntate the tissue and a 
certain amount of exudation on to the surface of the epidermis occurs These 
changes result m the red and raw-lookmg surface and the serous discharge charac- 
tensnc of the disease 
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Since my first paper was published I have examined about twenty cases of 
Paget’s disease of the nipple, and observations on these have merely confirmed the 
view originally expressed In all of them intra-duct carcinoma was present in the 
mpple, and in a large proportion direct spread of the carcinoma fiom the ducts to 
the epidermis could be traced As a striking illustration of this, reference may be 
made to what was found in one case In Fig 515 there is shown a duct of the 
nipple cut longitudinally in its whole length with the exception of a small portion 
at Its upper end , the depiession in the epidermis indicates the position of the 



cells — are present in deep part of epidermis at duct 
orifice (cf Ftg 516) (x 10) 


orifice The duct throughout the portion 
shown is filled with cancer cells, and in 
the deepest part of the epidermis at the 
depression there aie several small collec- 
tions of large pale cells A high-power 
view of tliese cells is shown in Fig 516 
As is clearly seen, they are large and 
appeal pale and present a sharp contrast 



Fig 516 — High power view of deep portion of 
epidermis at orifice of duct shown in Fi? 515 Note 
the collections of Paget cells with clear protoplasm 
sharply marled off from the epidermal cells The 
Paget cells were present only in this situation 
( 200 ) 


to the cells of the epidermis They were found to correspond in all histological 
details with the cancer cells in the duct We have here a picture of the earliest 
implication of the epidermis, in fact the cancer cells have )ust arrived in its deepest 
part It does not appear to me possible to interpret the appearances shown in these 
figures in any other way It may be added that there had been in this case no 
suspicion of the presence of a Paget lesion, and further that no Paget cells could 
be found at any part of the epiderims except at the orifice of the duct 

As stated at the outset, I do not deny the possibility of the occurrence of 
primary mtra-epidermal carcinoma of the mpple such as is sometimes met with 
on other parts of the skin surface I have met with only one case of this kind and 
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It was m a male subject The underlying glandular tissue showed no lesion, and 
the sigmficant fact is that a rodent ulcer had developed in connection with the skin 
lesion, an occurrence which is recogmzed in connection with such growths elsewhere 
On the other hand, I have never seen basal-cell carcmoma or epithehoma or any 
form of invasive epidermal growth arising m connection with Paget’s disease of 
the female breast 


SUMMARY 

From the above account it will be seen that in the evolution of Paget’s disease 
there are two main factors concerned, namely, tnira-dttct carcinoma and the intra- 
epithelial mode of spread of tins growth The main features of intra-duct carcmoma, 
a lesion of frequent occurrence, and its varying distribution have been descnbed 
The intra-epithehal mode of spread occurs m the epithehum of the ducts and acini 
as well as m the epidermis of the mpple — the ‘ Paget cells ’ aie cancer cells growing 
in non-neoplastic epithehum Paget’s disease occurs only when the mtra-duct 
carcinoma is present in the upper portions of the ducts in the mpple, and is due 
to the spread of the cancer cells from ducts to the epidermis by the intra-epithehal 
route Intra-duct carcinoma in this situation is relatively uncommon, and hence 
Paget’s disease is somewhat rare Much more frequent is the occurrence of intra- 
duct carcinoma in the ducts within the mamma, and then the ordinary result is a 
direct break-through of the cells with the production of an ordmary infiltratmg 
carcinoma Intra-duct carcmoma may lead to one or both lesions, and thus Paget’s 
disease may precede or may follow ordinary mammary carcinoma, or again may 
develop without the occurrence of the latter 
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PARAPLEGIA IN POTT’S DISEASE, WITH SPECIAL 
REFERENCE TO THE PATHOLOGY AND ETIOLOGY* 

By R WEEDEN BUTLER 

HOK SURGEON, ADDENDROOKE S HOSPITAL, CAMBRIDGE 


Paraplegia is the commonest and most distressing of the graver complications of 
tuberculous disease of tlie spine To the patient the onset of ‘ paraplegia ’ seems 
to herald his worst forebodings Percivall Pott,-® writing m 1779, summed up the 
situation from the lavman’s point of view m a single sentence which needs no 
amphfication to-day “ If the patient be an infant, it becomes an ob)ect of constant 
though unavaihng distress to its parents , if an adult he is rendered helpless to 
himself, and useless to all others, which of all possible states is surely the worst ” 

SOURCES OF CLINICAL MATERIAL AND STATISTICAL 

SURVEY 

Gross Incidence of Paraplegia in Pott’s Disease — The gross incidence 
of paraplegia has been estimated to be as high as 20 per cent by some and as low 
as 5 per cent by others Such observations will vary with the ages and the stage 
of the disease of the patients forming the bulk of any given series, and with the 
conditions under which they are seen, whether for a short time only or over long 
periods For statistical purposes a survey has been made by the writer of 800 
patients with Pott’s disease from four different hospitals, forming at each a con- 
tinuous series 

St Thomas’s Hospital (in-patients) (1922-32) 

Pyrford Orthopxdic Hospital (1922-32) 

Queen Mary’s Hospital, Carshalton (1927-32) 

Shropshire Orthopaidic Hospital, Oswestry (1927-32) 

Total number with Pott’s disease 

Among these 801 were 92 with paraplegia, giving a gross mcidence of ii 4 per 
cent For further analysis there have been added to this series of 92 patients a 
further 94 collected by H J Seddon from other hospitals, making a combined 
series of 186 patients with paraplegia Seddon’s 94 paaents were collected from 
the Royal National Orthopaedic Hospital and the country branch of this hospital 
at Stanmore, St Luke’s Hospital, Lowestoft, Princess Mary’s Hospital and the 
Royal Sea Bathing Hospital, Margate , and St Vincent’s Orthopaedic Hospital, 
Pinner Among these 186 patients were 7 that had a second paralysis at some 


*The theses from which this and the following article are taken were both warded the 
Robert Tones Medal and Prize last year by the British Orthopadic Association The authors 
have collaborated for the purpose of the present publication, having eliminated the duph- 
cation of those parts which were common to both theses 


182 

82 

206 

331 

801 
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time after recovery from the first, so that the combined series contains 193 para- 
plegias in 186 patients Patients with paraplegia were also studied at the Royal 
Cripples Hospital and the Woodlands Hospital, Birmingham, and Addenbrooke’s 
Hospital, Cambridge, but these fell into no continuous series Material for patho- 
logical study was obtained from many of the above-mentioned hospitals and from 
the museums of pathology of the London Medical Schools 

Incidence of Paraplegia in Relation to Age —Tuberculosis of the spine 
has its onset much more commonly in childhood than in adult life Onset is more 
frequent m the third than in any other year, and after the sixth year the incidence 
dechnes rapidly Accordmg to Sorrel“ 64 per cent of all Pott’s disease starts m 
childhood As the onset of disease is commoner in childhood than in later life. 
It rmght be expected that paraplegia would also be more common in children 
The paraplegia may, however, supervene many years after the onset of disease, 
and actually it occurs in this series of 188 patients about equally under and over 
the age of 16 

Incidence of Paraplegia m Relation to the Level of the Disease in the 
Spine — Paraplegia is rare with disease below the level of the ist lumbar vertebra, 
since the cord has terminated below this pomt Thoracic disease is far more 
common than cervical, and therefore the majority of paraplegias accompany 
thoracic lesions In this series of 186 patients with paraplegia the level of the 
lesion was as follows — 


Cervical (including disease the lower part of which involved 


the cervico-thoracic junction) 

16 

Thoracic High 22 


Mid 83 t 

Low 52 J 

157 

Thoraco-lumbar juncuon 

12 

Lumbar 

I 


186 


Paraplegia with thoracic disease therefore makes up 84 4 per cent of all para- 
plegia, in this series 

Most writers state that paraplegia is not only commonest in thoracic disease, 
which IS Itself far commoner than disease at other levels, but also relatively com- 
moner with disease in the thoracic than at any other level In the writer’s personal 
series of 92 paraplegias it happened, however, to be relatively commoner with 
cervical disease (ii paraplegias m 40 patients, 1 e , 27 5 per cent) than with thoracic 
(78 paraplegias m 376 patients, 1 e , 20 7 per cent) 


DIFFERENTIATION OF POTT’S PARAPLEGIA INTO 
CLINICAL TYPES 

Paraplegia in Pott’s disease presents much variabihty m chmcal appearance 
It varies in onset It may be the first sign of the disease either to the patient or 
his friends Another patient may have had disease of the spme as a child, leaving 
him with a kyphus but ofhenvise strong and well for Torty years^nd then a 

paraplegia vanes m degree lOTnefmJiTmfs complete 
’ sometim es only-very pa rtial, som'^SrSTasymmetrical on the 

maV^e Pf^^^f^^he-pSfS^may be for only a few months, or it 

y p rmanent- Without any tendency to recover under treatment: 
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y No single type of paraplegia is chai actenstic of Pott’s disease This variability 
accounts for the divergence of opinion that has eicisted in the past as to the etiology 
of the paraplegia, since dogmatic theories of causation advanced by one authority 
based on an experience of comparatively few cases may be qmte unacceptable to 
another who has seen patients mainly of a different chmeal type 

By comparison of a laige number of patients with paiaplegia it is found, however, 
that they can be classified as belonging to one or other of certain distinct clinical types 
In recent years some rationahzation of our ideas upon paraplegia has been attained 
in this way by Professor E Sorrel and Alme Sorrel-Dejenne^^ working at the 
Hopital Maritime at Berck-sur-Mer These writers consider that the majority of 
paraplegias in Pott’s disease fall into one or other of two main types Their first 
type (A) IS paraplegia with onset early m the disease As far as can be assessed 
the paralysis supervenes between the sixth and eighteenth month The_^rggress 
of the paralysis_is_rapid and when fully estabhshed it te nds to be complete Their 
second type (B) is parapIegia~of“late uiiseL,“lliar is to^y, it develop s at le asLJwo 
years — often many years ^after jlie onse t of the disease If develop~s burslowly 
and I S seldom c omplete They inentIon“aIso"T”tlurd type (C), that~of transitory 
paraplegia In essentials this is a subdivision of Type A, but a mild and lU- 
sustained paralysis These writers have sought to show, moreover, that there is 
a considerable difference m the pathological findings between Types A and B, 
and suggest that two different chmco-pathological types should therefore be recog- 
mzed which, they claim, have an entirely different etiology 

Clearly it is of great value to obtain a division of patients by chmeal means 
into distinct types, if such types can be shown to have consistent differences in 
their etiology, since the only sound basis of treatment is an understanding of the 
causative factors in each individual case 

The Sorrels’ differentiation of “ early onset ” and “ late onset ” paraplegia 
has provided a basis for further investigation and it has been possible to produce 
a somewhat amphfied, but nevertheless simple, classification of patients with para- 
plegia which seems justified on both chmeal and pathological grounds, and which 
IS therefore of value with a view to prognosis and treatment This classification 
IS as follows — 

Early Onset Paraplegia — 

Type I — Paraplegia with early active disease arising, persisting, and dimin- 
ishing in direct relationship to the activity of the tuberculous infection of the spine 
Typically early in onset, usually within the first two years of the disease Typic- 
ally a complete paraplegia Typicallv recovers completely, if the patient survives 
Type II — Paraplegia associated in onset wath early active disease, but persisting 
permanently, even if the tuberculous infection in the spine has become completely 
qmescent In most cases mdistmgmshable in early stages from Type I Typic- 
ally a complete paralysis at first, but frequently showing some degree of recovery 
before passing into a state of permanent paralysis 

Late Onset Paraplegia — 

Type 7/7— Late onset paraplegia appearing at any time up to many years 
after apparent quiescence of the disease At the ume of onset of the paralysis 
evidence of activity of the tuberculous lesion may or may not be present but is 
frequently lacking chmcally Almost always only a very partial paraplegia 
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With the passage of time Type III paraplegia is found to faU into one or other 

of two subdivisions — , ^ ^ „ 

Type III a— Late onset paraplegia recovering under further conservative 

treatment as for active tuberculous disease of the spine, whether this is chmcally 


Type III b -—Late onset paraplegia not recovenng under any form of treat- 
ment, whether acuve tuberculous disease of the spine is chmcaUy present or not 
If the 193 paraplegias in the 186 patients in the senes are divided into these 
types the following figures are obtained — 


Early onset paraplegia — 

Type I 
Type II 

Late onset paraplegia — 

Type III 

(Type Ilia 58 , Type Illb 


76 (39 4 per cent) 
21 (10 9 per cent) 

96 (49 7 per cent) 

38) 


Reference to the mortahty rate from paraplegia has been left until the chmcal 
types have been defined, since the only type which has a large and closely associated 
mortahty is Type I — paraplegia with early active disease Late onset paraplegia 
rarely leads directiy to a fatal issue The mortahty rate for Type I paraplegia in 
this series has been approximately 30 per cent 


TYPE I- PARAPLEGIA WITH EARLY ACTIVE DISEASE 


THE CLINICAL PICTURE 


Recogmtion of the Type —This consists of finding early active Pott’s disease 
associated with the paraplegia Generally Pott’s disease has been recogmzed before 
the onset of paralysis .Sprnetimes the paralysis is the first trouble of which the 
pauent complains Even so, the presence of Pott’s disease is generally shown by 
early angulation, local or referred pain, and X-rays i 

Sometimes in adults, in whom bone^destruction is slower than in children, 
disease may be present in the ver tebral bodies for some time before there is bone 
collapse or external deformity, and especially is this so when the disease is confined 
at first to the posterior parts of the bodies The best X-rays may then fail to 
show bone destruction, and it may be months before a lateral film reveals change 
in the posterior region of a vertebral body 

Disease arising in a kmina or one of the postero-lat eral i ntervertebral joints 
may likewise give rise to paraplegia without apparent X-ray change Both are 
rare, except in subocc^ital disuse All such "paraplegia without X-ray change is 
rare, and is indistingms toble from that due fb'any extra medullary tumour This 
will be referred to again later _as &e ‘ spinal t umour ’ ttme of paraplegia with early 
active-disease {See also p 776) ' 

Q ^.Sgt ~ The onset of Type I paraplegia is almost always within the first two 
years of the disease, usuaUy at or ]ust before the time 4e_spinirdisi5sdlHacEes 
Its fullest develo^ent 


Progress.— The progress of Type I paraplegia is usuaUy rapid, being further 
accelerated by lack o f treatm ent Muscular weakness, inco-ordmation, and spasti- 
city usually appear^ first, and_progress to a parapkgia m extension, with mcreasingly 

^nheMoH IirTfiTwo^ cases oF" aU— especiaUy if Treatment is 
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neglected, though sometimes in spite of it — much spasticity may be lost and the 
paralysis may become almost completely flaccid With such the outlook is always 
grave, should recovery commence, its first sign will be a return of spa<!firT ty 
^though moto r changes a re often firsT to appea r they are snmpMmps preceded 
by changes inI i£ nsation~~~Tn disfnbutio n s ensoi^ c hanges are vanahlTTp^^^^faTly 
Jhe-extremrtie s are affected first an 3 ~niost c ompletdy There is no constenFmTe 
as^to~Tl K:~~OTdgf^ogo^ of the various tvpes~or '^e hsation'^ Vibration sense 
deei3^ press ure seiise~areniowever3 usually tne last to~disapp ear*'^^^hen the riara- 
lySis-4S, 3uriv developed th ere is typically a zone of hyper^he sia at the unner 
bord gr of the affected area . ^sair-bance^ot^sphi ncter control is ofteiLa^kte featu re 
Occaston ally-iLT s^he first sign Retention of urineandlfaces ncciixs at first Later 
aatomajrc_a £t^n ortHe~spHincters may beco m e estabhsh^, or, in the most sev ere 
cases, the spmnHe^ ^fecompietelW paralysed and exert no control. 

With”deepening paralysrs'muchl'ascular and ^rophiCT^changemay be present 
in the extremities and m parts exposed to pressure, e g , the skin of the back, mahng 
the avoidance of pressure sores difficult 

A transi tory p araly sis, lasting for perhaps only a few weeks, and rapid both 
in onset and recovery, occurs occasionally It is most frequently seen at an early 
stage, when the patient is still walking about, and recovery is then frequently 
simply a response to putting the patient at rest with fixation 

Some degree of disturbance of cord funct ion, as shown by weakness or absence 
of the abdominal reflexeToFby an increase m the tendon reflexes m the legs, ocrars 
in about 50 per cent of children with cervical or thoracic caries at some stage in 
their illness, but cannot be classed as paraplegia This is less noticeable in adults 
Very occasionally, with lumbar disease, a lower motor neurone paralysis is 
seen from involvement of the cauda equina, the paraplegia then being flaccid 
A flaccid paralysis of the muscles innervated by nerves arising at the level of the 
lesion, as a result of the interruption of function of the anterior horn cells at that 
level, IS sometimes seen, though the muscles supphed from a lower level are spastic 
Thus in low cervical disease the arms may be flaccid while the abdomen and 
legs are spastic Locahzed flaccid paralysis of muscles may also arise from pressure 
by abscesses upon nerves outside the vertebral canal and is seen not infrequently 
in the intercostal muscles with thoracic disease A similar disturbance of sym- 
pathetic nerves is sometimes seen^, giving rise to abdominal distension and other 
upsets of bowel function, but is by no means confined to paraplegic patients 

Recovery — Type I paraplegia can remain stationary for many months — 
certainly over a year — and then recover completely Usually, however, those that 
recover show some improvement after six months Recovery is generally associated 
with — sometimes preceded by — chmcal or X-ray evidence that the disease itself is 
lessemng Pyrexia is less, root pains disappear, or by X-ray bone destruction is 
seen to have ceased, abscess shadows are'smaller, or some recalcification is apparent 
Recovery is usually slower than development Some slight abnormahty such as 
an absent abdominal reflex, an extensor plantar response, or an increase in the 
knee-jerks, may persist for many months or even years, but on the whole recovery 
from Type I paraplegia under efficient treatment is, if the patient survives his lUness, 
for all practical purposes complete Only occasionally does the paralysis of a 
patient who is under efficient treatment pass from Type I into Type II, remaimng 
permanently after the mam activity of the disease is past 
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Cause of Death —The direct mortahty from Type I paraplegia is difficult 
to assess It cannot be said how many patients who die paralysed would anyway 
have died from their spinal infection Death with paraplegia may be due, as some- 
times in Pott’s disease without paralysis, to generahzed tuberculosis or memngitis 
Septic absorption from sores and ascending urinary infections are the two 
causes of death particularly associated with paraplegia In Type I paraplegia 
observed by the writer septic absorption from sores has been the most common 
cause of death (45 per cent) , general spread of tuberculosis the next most common 

(30 per cent) ^ , t. u 

Cerebrospinal Fluid— Some abnormahty is always found in the cerebro- 
spinal fluid in Type I paraplegia All features of Froin’s syndrome are not always 
present, but increase of protein is constant 

Xanthochromia and spontaneous coagulation, which depends upon the presence 
of fibrin, may be absent In any case the changes are not characteristic of para- 
plegia from Pott’s disease, being the same as those found with syphihtic myehtis 
or spinal neoplasm 


THE PATHOLOGY AND ETIOLOGY OF TYPE I PARAPLEGIA 

Climcally we have seen that Type I paraplegia arises, persists, and recedes 
in direct relationship to the activity of the disease itself We therefore expect that 
the morbid anatomy will reveal the origin of such paraplegia in factors which can 
appear and later disappear 

The usually accepted explanation of Type I paraplegi^ is that the cord is 
compressed mechamcally by an abscess - ... In-the majority of fully developed 
paraplegias of this type an element of compression certainly is present, though the 
compressing factor, as we shall see, is frequently granulatio n tissue^jather than 
fluid pus as would be suggested by the term ‘ abscess ’ 

Type I paraplegia may, however, occur withnn t tme compression of the c ord 
and Its meninges There must therefore be other factors which can alone produce 
interference with cord function in such cases, and which are worthy of most careful 
consideration, for such factors may be present ’also in others in addition to an 
element of mechanical compression, sharing in the production of the paralysis and 
providing something more than a straightforward mechamcal baslis for the paraplegia, 
which wiU not therefore necessarily be reheved completely by mechamcal means 

The non-mechamcal factors thus concerned in Type I paraplegia are the 
vascular and toxic reactions m the cord secondary to the neighbourmg active 
tuberculosis, and these will be considered before passing on to the more obvious 
element of mechamcal compression 

Type I Paraplegia without Mechanical Compression of the Cord. — 
The following is a case report of this condition — 


Case I —A boy, A C , aged 5, was admitted to Pyrford Orthopedic Hospital in May, 
r93ij with a mid-thoracic kyphos and a history suggesung tuberculous disease for four 
months After nine months on a spine frame he developed bronchopneumoma and died 

increasing paralysis, and at the ume of death he had a spastic 
comml loss of sphincter 

infected and lafgd? dSoyed^'"®®^^^^'^ thoraac venebrie were 

— no? four^f of the spine is shown in F,g 517 There is mfeoion of seven vertebr® 

not four as Mas thought during life— and of all intervening discs It is indeed common— 
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especially in children — to find at post-mortem that more vertebra; arc infected than is shown 
by X-rays during life Tuberculous granulation tissue has spread on all surfaces of the 
vertebral bodies It forms a large mass anteriorly, and behind — opposite the mam area of 
bone destruction has invaded the extradural space Here a rounded mass lies m front of the 
dura mater and has spread around both sides to form a mass behind the cord also There 
JS much casemon, and in the central area of destruction is a small abscess containing fluid 
pus There is no fluid pus in the extradural space, but here the granulauon tissue contains 
many small areas of caseation The surrounding tissue reaction is intense All the soft 

parts on the front and sides of the spine are 
oedematous, including even the fat in the posterior 
mediastinum This oedema extends, moreover, for 
the whole length of the specimen The extradural 
space in the central region of the specimen is filled, 
partly by granulations, partly by oedematous fat 
and connective tissue Vascular engorgement is 
marked, especially below the lesion The small 
vessels are distended even on the walls of the aorta 
The vessels on the cord itself are congested, 
especially below the mam site of disease The 
dura mater is intact Its 
inner surface is smooth, 
shining, and normal in 
appearance Its outer sur- 
face IS adherent to the 
epidural granulations, but 
the membrane itself is not 
apparently changed macro- 
scopically With but slight 
difficulty the granulation 
tissue can be ‘peeled off’ 
the dura mater, leaving the 
latter apparently normal 

Here, then, is a speci- 
men from a patient with 
Type I paraplegia m 
which there is no true 
mechanical compression 
of cord tissue Tuber- 
culosis has invaded the 




A B 

Fig 517 — Case 1 Type I paraplegia without true mechanical 
compression of the cord, with early mid thoracic Pott s disease, m a bo> 
aged 5 Tuberculous granulations have invaded the extradural space 
and have spread round to the posterior surface of the dura (G) The 
soft parts of almost the whole specimen arc oedematous In B the 
area of vascular engorgement (shaded red) around the actual area of 
tuberculous infection (stippled) is emphasized 


extradural space and surrounds the dura mater, but the cord itself is not pinched 
or distorted m any way What then is the cause of the paraplegia ’ A study 
of specimens from patients with Type I paraplegia reveals only one constant factor 
the spiead of active tuberculous granulation tissue to the epidwal space^ zoheie it 
comes into intimate contact with the meninges 

Spread of infection to the g xtradural space may be e arly, especially with infection 
commencing in the posterior of a vertebral Ijody, and is but little checked by 
Ae^posten^^c^iffionJiga^^7^Sch'aTe^de^o5y^^^ndi2Ei^KrTCrK5raI3Iscs, 
Grani^ations appearing~intHe~'ain5nor part ~of”the extradural space spread 
round one or both sides of the dura mater and up and down the canal, often finally 
forming a ring— or rather tube— of mfecuon about the cord In the granulations 
small areas of caseation and pus formation appear, but rarely m the early stages 
of infection is there a collection of fluid pus m the extradural space which truly 
deserves the term of ‘ abscess ’ The dura mater is found covered with a layer 
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of shaggy granulations, and at first sight it appears that there is a true tuberculous 
‘ pachymeningitis ’ This is the term used to describe this picture in m^y ot 
the older case reports,^’ but it is misleading, since the dura mater is not affected 
by tuberculosis but is acting as an excellent barrier to its spread 



Fig 518 — Case B H T 3 Type I paraplegia without compression of the cord Low-power 
magnification of a section of the cord and menmges from a man, aged 6], who died in St Thomas’s 
Hospital with a Type I paraplegia of four months’ duration with mid-ihoracic Pott’s disease The 
relationship of the eytradural granulation tissue (T) to the intact dura mater (D) is shown Hyperplasia 
of the dura mater is shown (x X) where ihickenmg is taking place with appearance of fibroblasts and 
small round cells on its inner surface The sharp line of demarcation between tuberculous granulations 
and intact dma mater is everywhere evident 



tubcrculo!i?\°U^e\rera"ny In*e 


It is tiue, as shown m the photomicrographs Figs 518, 519, that the dura 
ma er may c thickened -where it is m contact with granulation tissue, but this is 
due to the growth of young connecuve-tissue ceUs outside the endothelium on the 
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inner surface, so that the barricade is, as it were, constantly strengthened from 
within The correct description is that there is an extradural spread of tuber- 
culosis with some reactionary hyperplasia of the 
dura mater "> With care the granulations may 
be stripped from the dura mater, leaving it of 
normal integrity and appearance 

If, then, paraplegia can occur in the presence 
of epidural tuberculosis but in the absence of both 
mechanical compression of the nervous tissue and 
of infection of the dura mater, we must seek yet 
other factors as the main cause of the paraplegia 
In tlic above description of a specimen from a 
patient dying with Type I paraplegia '^the'^^d^ 
spread toxic j nd__y ascular-tissue reaction as sho\^ 
by Q gdcma and vascula r engor gement ~has b e^ 
stressed ^ There is nothing-~unique_abi)ut this 
reaction as far as^ disease of the spine is concerned 
Itf^curs abou t every active tuberculous focus It 
co mmences as soon as the focu s is established , 
jn^cases ~as-^h&^^^di ^asT~rea ches its height, and 
‘disa ppears with it s recovery It is marked~with 
^pmaf diseas^^ecause spinafcKseasels often a large 
sSd, in Its early stages,' an ill-iimited focus of 
tuberculosis Once the infection has passed its 
acute stage and some general and local immunity 
has been estabhshed, this surroundmg reaction 
largely disappears and is comparatively httle in 
evidence about a chrome focus 

In considermg the tissue oedema and the 
vascular engorgement it is hard to say with certainty 
how far these are interdependent fectors The 
mdema appears to be disto rted all round the 
lesion eq uallylin ^s~probablyJaj:gely-^4e6al-Jxixic._„ 
or allergic change 

■ The v^ cular eng orgeme nt is _inore,^elinite 
below t hej^in centre of j nfection,_ and is pro bably 
due mainly to obstructi on of thev5ns~by_ pressure 
of rPie surroundmg ^d^a a nd ~of the [nvading 
tuberculous tissue (Ftg 520 ) _The cord, lying jn 
the centre of the area of int ense tissue reactio n 
and separated from it only "by the dura mater , 
undoubtedly shares both in the oedema and the 
vascular changes___With — regard — to— the — latter, it 
rnus t be remem b ^ed that the c oril__below the 
uppermost cervical region depends for its circuktion 
upoh~OTalCeg^SHWSsas2^E^Ireich^ltby 
passing in alonglhrnerve-ro'dtslro nr^sels in ^tfie 
(extraduraflpa ce TEesTT ^Sl^irirtenei' and 



Fig 520 — Type I paraplegia The 
cord exposed from behind and the 
dura opened The cord in the centre 
of the figure is lying anteriorly m a bed 
of tuberculous granulation tissue The 
dura mater is intact Engorgement of 
all the vessels on the cord, especially 
below the disease, is well shown (.By 
permission of Mr H J Seddon ) 
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veins, are connected with brayhes^ from the __ vertebral,., ascending cer vical, 
intefcbs^fal,' lnmfaai7~and~ iho;d umbar ves sels 
Should the vessels of the ex tras,, 
dural space be cdngesteiC^^mprS^d, 
or destroyed over ajv)de__area,jliere, 

IS no do uFt thafThT ar^^pnjJi 
thFcord must be gre atly affected A 
sudden onset dr~cdtnp Ete~para ^gia 
ii^y_jin_ fa g occur as a very ra re 
dF^r froinarracut e~dirombosis~ o f 
the^^sels^TnTjQiFToH^ 
s'p^d direcdy from an extensi ve 
thtombosiF~ m extr adural ^vessels 
SudTF^^ IS descnbed by Seddon 
(P 774 ) 

There-must .also be_much ^e- 
sttuctio n of the— lymphatic' vessels, 
wh ich are numerous in the extradural 
sp^cF~andr^end~Fti ncher~alon ^ the 

be 


and 

nerVe^roDts 
cOnnecfed dif^Fy 


send bra nches 
'^iicE~afe~beheved~to 



Fig 521 — Case B ^ N 1 Type I paraplegia without 
compression of the cord Section of the cord at the level 
of the disease from a woman aged 58 with early mid- 
thoracic Pott’s disease admitted to the National Hospital, 
Queen’s Square, with a paraplegia for sii, weeks Tuber- 
culous granulation tissue had mvaded the evtradural space, 
but there was no mechanical compression of the cord 
The appearance of fenestration m the large myelinated 
tracts of the white matter is well shown (For this and 
the following illustration the writer is indebted to Dr J G 
Greenfield, Pathologist to the National Hospital ) 


_ ^ With the inter- 

ceUtdar^paceslnTHe cofdFFelf” 

— Let-rts-nowsee what nucroscopic 
changes are present under these con- 
ditions within the cord 

In Figs 521-523 we see sections 
of the cord from two patients both 
dying with complete paraplegia of 
Type I in association with thoracic caries In both patients there was much extra- 
dural tuberculosis, but in neither was there compression of the cord by granulation 

ussue or pus In both the general 
histological features are similar 
Where the dura mater is m contact 
with granulation tissue it is shghtly 
thickened — partly by oedema, 
partly by new connective-tissue 
formation on its inner surface 
Young connective tissue and 
round-celled infiltration are present 
about the memngeal vessels The 
arachnoid membrane appears nor- 
mal and the subarachnoid space is 
distmct In the nerve-roots and 
on and m the cord itself there is 
some increase of young connective 
nssue and round cells about the 
vessels, but this must be regarded 
simply as a reaction to the 



Fig 522 Case BAN 1 Type I paraplegia without 
® ‘if'a K'sh-pow er magnification of Ftg 521 
to show the munded spaces which give the fenestrated 
matter of the cord These appear to 
be clegcnerating and distended mjelin sheaths, and in many a 
sw ollen a\is cv Under still persists (X) ^ 
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extradural changes, for it is very different from anything seen in the characteristic 
zone of infection outside the dura 

In the cord, at the level of the lesion, is one striking change — most noticeable 
in the white matter Numerous clear round areas give an appearance of fenestra- 
tion, most marked in the lateral funiculi, in the anterior fasciculi on either side of 
the median fissure, and in the bases of the posterior funiculi, as well as all round 
the periphery This shows best in the lateral and anterior cerebrospinal fascicuh 
(the crossed and direct pyramidal tracts) These clear areas are apparently the 
cross-section of fusiform or rod-like distensions of degenerate myelin sheaths In 



Fig 523 — Type I paraplegia Sections of the cord from a woman aged 43 who died m St Thomas s 
Hospital with a paraplegia of only si\ weeks duration from early mid thoracic Pott s disease Stained 
by the Weigert-Pal method to show degeneration of white matter at the level of the disease and in ascei^ing 
and descending tracts above and below A> Two nerve roots above the disease, B, At the Mvel ol tne 
disease — the appearance of fenestration in the large myelinated tracts is clearly visible C T'^® nerve- 
roots below the disease Note that the appearance of fenestration is present only at the level of the Jesion 

some of them swollen and degenerating axis cylinders are visible (Fig ^22), m 
others these have disappeared In a longitudinal section these rod-hke spaces 
appear at intervals in the sheaths, the continuity of the myelin breaking abruptly 
at either end or fragmenting into poorly staimng debris The exact significance 
of these distended myehn sheaths is obscure, but, since they occur only at the 
level of the lesion, they must have some other origin than the simple ascending 
and descending degeneration of myelin sheaths which extends rapidly above and 
below (Ftg 523) The grey matter shows some degree of perivascular infiltration 
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and perhaps some unusual preponderance of ghal tissue, but the nerve-cells appear 
httle altered 

That these changes have ansen as part of the general toxic and vascular 
reaction about the active tuberculous focus seems certain Any more exact defini- 
tion of the changes and of their mode of origin seems impossible 

Charcot^ and Michaud^i described the cord change as a myehos— implymg 
that It was actually tuberculous, which it certainly is not Menard^® considered 
that It was a “ simple oedema ”, and Zeigler^^ that it was due to obstruction of 
afferent vessels Strumpell^® thought the lesion primarily a degeneration of nerve 
tissue with a reactionary phagocytic round-celled infiltration and cedema Schmaus^® 
described it as a toxic oedema Fickler® based everything on lymphatic obstruc- 
tion, and recently Hassim^’ appears also to have favoured this A very similar 
appearance with vacuolation in the white matter as descnbed above was produced 
by Kahler^® in 1882 by introducing non-infecove substances such as beeswax and 
laminaria into the extradural space, and was discussed by Schmaus 

Whatever other factors, mechamcal or otherwise, may contribute to the para- 
plegia, these toxic and vascular changes in the cord will have to be considered in 
all cases where the paraplegia is associated with active tuberculosis in the immediate 
neighbourhood of the cord They have therefore been descnbed at length, as 
their importance is undoubted 

It IS clear that we have here seen enough cord change to explain such inter- 
ruption of function The change, moreover, is of a type which may well allow 
of much recovery of function when the neighbouring infection — to which it is 
a response — itself recovers 


The pathological picture agrees with our chmcal knowledge of the outcome 
of Type I paraplegia The paralysis wiU generally recover on conservative treat- 
ment if the patient hves long enough for his tuberculosis to heal 

Mechanical Compression of the Cord as an Additional Factor in 
Type I Paraplegia — The occurrence of Type I paraplegia without mechamcal 
compiession of the cord has been stressed, since in considerations of treatment 
the presence of some mechamcal factor is so often taken for granted as being 
present always and present alone 


T hat some shght pressure is m all cases exerted up on thejiura by-the-granula- 
mn ussueyAvuh-obh5rationj fflh6IIv~0Tin~p^^ the ..s ubatachnoid-^pace,-might be 
thought Jikely_fromjhe_differ ences m the cerebrospinal fluid above and below t he 
nomal circulation of the cerebros pinal flmd is interrupted is 
certain_JrOj n such~~evidehce as Queckenst edt’s.. test and the subarachnoid injection 
of— b p i - Odpl a bove . th e_Jesion,_ as well a s from the " chemical "dia nges Thp 
chemical changes are variable, thoug h one — ^the increase of protein , mainly 
as globulHiF^is- consta n t It is possible, as Greenfield and CarmichaeP*' have 
Py^^-^^^S 50 ^^^t-this_j^^ gange may bTsecondary to i^rea sed filtration from 
t he ve^els from eng o rgement be low the les ion rather than to obstruc Uon-to-the - 
ikjw_QOuid Even if the “ cavite close ” theoi^f Sicard and Des^mps is true, 
tne_obstTOcuon m the subarachnoid sparp may hf> tn p^rtjt least to hyper- 
plasti^^kem.ag._of^^ and to swell mgL-ofuh e rnrH~u^ 

A^echamcal compression of the cord is usually present in Type I paraplegia, 
n sue compression may be gross Wheii_£amm:£ Ssion is bv granulation tissue 
_ , . ght^general^^constrtctL on, the cord being th en . artoahv^arpp TTKan 
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iwnnal imniediately above and below from -ccdema,- or there may be distortion 
frmn_a mass-m front or to one side (Fij? 524) ~~ ~ - 

When compression is by the fluid pus of an abscess it is frequently very 
marked, as in Figs 525, 526 In the two specimens illustrated certain features 
are similar In neither is the bony canal narrowed , in both the epidural space 
IS filled by tuberculous tissue and pus , in both the compressing extradural abscess 
IS but a process of a larger paravertebral abscess pushed back through the mam 
areas of destruction , in both the tension in the tuberculous epidural tissue and in 
the cord itself must therefore have been the same as that in the paravertebral abscess 
In the writer’s experience all specimens showing compression by flmd extra- 
dural pus show also that this is an extension from a larger paravertebral abscess 
In this the writer agrees with the Sorrels,®^ but he disagrees with their statement 
that such connection with a paravertebral abscess acts as a safety-valve, preventing 
high tension in the part of the abscess immediately related to the cord 

The Sorrels’ view is probably correct in cervical and lumbar disease, where 
a paravertebral abscess can spread easily between muscle planes and sinus forma- 
tion may result, but in the thorax such abscesses are thick-walled, locahzed, and 
fixed, and any surgeon who has drained such an abscess by costotransversectomy 
knows that its contents are under high tension 

Actually where an epidural abscess is in continuity with an extravertebral 
abscess within the thorax the tension m the contents must be rising and falhng 
with the respiratory movements, and such changes of tension must be transmitted 
direct on to the cord hke the blows of a water hammer The extension of a para- 
vertebral abscess to the extradural space must therefore increase the chance of 
paraplegia on mechamcal grounds Climcal findings corroborate these suggestions, 
for although almost all patients with thoracic canes develop an extravertebral 
abscess, sinus formation is rare It has long been recogmzed that should a patient 
with paraplegia from thoracic caries develop a sinus and thus estabhsh drainage 
naturally the paraplegia will recover rapidly It is of much interest to note that 
PercivaU Pott, writing his first tract upon palsy of the lower limbs in 1779, says 
that he was particularly led to consider the condition by the care of a boy who 
had a “ restoration of the use of the hmbs immediately after a seemingly accidental 
abscess near the part” 

The extramedullary tumour type of paraplegia in which early disease at the 
back of a vertebral body is not shown by X-rays is clearly a matter of lU chance ^ 
Disease has arisen where it can immediately affect the cord 

To summarize the pathology of Type I paraplegia, we may say that it is due 
to toxic and vascular reaction in the cord, supplemented in many cases by compres- 
sion by granulation tissue or pus 

Mild and transitory Type I paraplegias are probably due to toxic and vascular 
cord changes onl}^, without any great element of true compression 

In what percentage of Type I paraplegias the compression factor is gross it 
is impossible to state In most of those that die with a severe paralysis it is well 
marked Even when it is severe, however, it would seem hkely that drainage of 
pus from a compressing abscess, either spontaneously or as the result of operaUon, 
or the rapid recovery of an active tuberculous focus with disappearance of granula- 
tion tissue, might weU allow of restoration of cord function as long as the com- 
pression had not been too long maintained 
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TYPE n PARAPLEGIA 

Type II paraplegia, it will be remembered, was described as paraplegia 
associated in onset with early active disease but persisting permanently, even when 
the tuberculous infection in the spine has become completely quiescent Should 
the patient survive, the majority of paraplegias with early active disease recover 
under treatment as the disease itself recovers (Type I) We have seen what patho- 
logical factors may produce the paraplegia and yet be capable of resolution to allow 
of this recovery A certain small number of paraplegias which have their onset 
with early active disease remain to a large extent permanently paralysed (Type II) 


THE CLINICAL PICTURE 

Recognition of the Type — Most paraplegias which finally turn out to be 
of Type II are at their onset indistinguishable from Type I It ^Sj however, right 
tojj lace s uch cases as soon as__they-caii_be_ reco gnize d in a separate class, since it is 
clear that some fu rther patholo gical factop must h ave-ap peared to make recove iy-- 
mpossi^- 

O ccasi onally a dramaticahy sudden onset of profound , paralys is may suggest 
the occurrence of some_major disaster, mechamcal or vascular, and will lead us to 
expecpatjhe start that the cord~wT irsubseq uentlv prove to-be irretney gbly damaged 
{see Seddon’s arucleTp^^S) 

Type II paraplegia is uncommon Most patients m whom it occurs have had 
inadequate treatment This may have taken the form of real neglect, as when 
a patient refuses proper treatment or is unable to obtain it in the stage of greatest 
activity of the disease, when bone destruenon is occurring rapidly On the other 
hand, the patient may be under treatment with good fixation but becomes so ill 
or develops such severe pressure sores that jdeal treatment has to be jettisoned to 
save hfe - Most Type I I parap legia~is, therefore, the result of a failure to treat 
Type I paraplegia properly ■ 

As would be expected, since efficient sphntage during the destructive stage 
of the disease has been lacking, T yp e II paraple gia is almo st always associated with 
great d^mnuty 

' BeforT" the «age of permanenL4aiaIyais-is.jea c h&d_SQrng_degree_oiLrecovery 


m ay occur Though it may be extens i ve, the spasticity and motor paraly sis is 
the n often somew hat . asymmetrical 

Antesthesia may be patchy and irregular, ancLcpntrol of_one or both sphincters 
may return Th is parti al reco very has usually -occurre d at the time whe n the 
disease^as becoming quiescent, i e , at the time when-Iype_I p araple gia recovers 
c ompl etely 

In the ‘ permanent ’ stage the patient can often hve fairly, comfortably, g gtting 
a bout ^th calipers and crutches or sticks, bu t he is ra rely fit for work except m 
an institution with special accommoda Soh For crip ples 

' In some,_in wh om the spina l lesion has been very extensive, infection ma y 
grumble'onJhLyeaiSi_pccasionally becoimng mamfest by some exacerb^^n, which 
fsThen sometimes accom^medT v a fufther~^e £ penin^6T the paralysii~~ln some, 
therefore, the par aplegia is associated with continuedacttvity In some there is no 
p.^ence. at all of persistence of active disease 



PARAPLEGIA IN POTT’S DISEASE 


753 


PATHOLOGY AND ETIOLOGY OF TYPE II PARAPLEGIA 


In any irrecoverable paraplegia it is clear that at a late stage there will be cor 
degeneration What^ however, are the factors which lead to this degeneration and 
which turn a recoverable Type I paraplegia into an irrecoverable Type II 

Firstly, It IS certain that many Type II paraplegias are estabhshed because 
diseasife lasts so long before heahng and its effects upon the cord, toxic, vascular, 
or mechamcal, are so profound that the damage to nerve__tissue,j:eparable_at first, 
becomes permanent Considering the degree of cord ch^ge m Type I paraplegia 
It IS surprising thatJType II is not xnore common This is-the paraplegia from 
long-continued disease 

As a matter of fact, profound Type I pa raplggia-jui-fl-ex ion, implying mv olyg- 
nxp nf'Tif all t r acts of the cord^ which lasts for m org_tha g_a^very few mon ffis_rargly 
recovers Likewise, a paraplegia ^ which becom es-fiaccid— though spasticity, m ay 
return— ^lwavs~aippSrs to b e~ irrecoverabl e ‘"Fortunately, both are rather uncom- 
mon in~piraplegia~with earty~ artive disease Eeimian£ncy__cff_ 4 iarapiegia_is_jaDt_ 
closely depende nt upon length o £..persistenc£-Of the^ jaralysis ^, bnt_rathet_upon 
theType and time factor combmed One very rare cause of a sudden onset of 
irreparableT:ord"damageTh early "disease i s an* acute thrombosis spreadmg into the 
vessels of the cord from withou t An example is~3escribed by Seddmi ~~ 

That a mechamcal factor — pressure upon the cord by bone — may sometimes 
be the underlymg factor in Type II paraplegia is made likely by the fact that 
sphntage of the spine has often, for one reason or another, been lacking at the time 
of most rapid bone destruction, and by the consequent gross deformity which is 
generally present 

T hat compression by bone is a common cause of paraplegia has been lon g 
di sprov&dran d up to recent times some a uthorities, have _ even asserted dog matically 
that It never'hccurs Recently, however, suffi ciept-exam^es-hav e been descnbed 
m detairto~ oonwce even the most hardened theorists that compression by bone 
IST ot^sioh allv present ■ 

The most terrible kvphos may occur without paraplegia As long as the 
p osterior vertebral arches with the articular processes and postenor interverte bral 
] Oints are intact, dekrucuon of the bodies with a falhng together in front results 
o fly in a hinging of the vertebree, one upon another, behind There is a shortemng 
oLffig^^^^gi^tgbraLcanalJmtJw^^ necessarily anv~loss in its diameter , and 

^ slidmg apart of the lanunse may actually increase the capacity of the canal poster- 
Cbnipression of the cord by bone may, however, occur in Pott’s disease in 
two ways — 

If the postenor intervertebral joints or the pedicles and articular processes 

are destroj'ed, a pathological dislocation of the spine may take place with pinclnns 
of the cord ' r a 

2 If destnicPon of the vertebral bodies leads not only to the removal of bone 
but to the formanon of loose sequestra or masses of debris^ these may be forced back 
by the collapse of the other bodies into the vertebral canal, where they compress 


Pathological Dislocation —This is comparatively common in suboccipital 
an atlo-axoid disuse, where the postenor intervertebral jomts are involved early 
an massive loss of bone is characteristic Dislocation m this region is a classical 
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cause of sudden death m Pott’s disease {Ftg 527). Dislocation at a lower level 
IS uncommon In the thorax, following destruction-of-thc-postcnory intervertebral 
jomts, the upper s pinal segment cither falls-down antcnorly_in front of the lower, 
m j^iclT^sc the .cord is pmched-ov'er,thc_upper en d of the lower s egment (Ftg 



Fig 527 — Atlo axoid dislocation Showing the element of rotation usuall> combined with the 
antero pos^rior dislocation at this level Massive destruction of the posterior arch of the atlas is also 
typical {Specimen No 3868 1, AUiseum of the Royal College of Surgeons ) 


528, A), or ,slides downwa rd s and backwards over the lower s eg ment, in which 



wards and forwards over the lower are shown m Figs 529-532 The first 



Fig 528 — Diagrams showing the two ways in which pinching of the cord may result from pathological 
dislocation from Pott s disease in the thoracic region The shaded areas are those in which bone is 
destroyed A} The upper segment of the spine has slipped downwards and forwards (as in Figs 529, 
530), B, The segment has slipped downwards and backwards (as in Ftg 533) 


(Figs 529, 530) IS from a man aged 33 under the care of Dr B Armstrong at the 
Royal Sea Bathing Hospital, Margate The case is reported by Seddon (Case S 90) 
He developed a paraplegia while under treatment for sacro-ihac tuberculosis This 
became complete, and he died thirteen months after the onset from generahzed 
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tuberculosis and sepsis from sores During life caries of the 5th to the 7th thoracic 
vertebras was recognized, and by X-rays the body of the 6th thoracic vertebra 
appeared to project into the spinal canal The second specimen {Figs 531, 532) is 
from the Museum of Pathology at St Thomas’s Hospital The presence of a large 
abscess cavity and of much tuberculous tissue shows that the disease was early and 
active at the time of the dislocation, but details of the case history arc unfortunately 
lacking 

The example of dislocation in which the upper segment has slid downwards 
and backwards over the lower, shown m Fig 533, is from a boy aged 16 under the 
care of Mr St J D Buxton The case is reported by Seddon (Case S 62) 



Fig 533 — Pathological dislocation of the spine in Pott’s disease, with pinching of the cord The 
upper segment of the spine has slipped downwards and backwards on the lower The bone compressing 
the spine is the persisting postero superior fragment of a vertebral body which has remained m position 
as the lowest point of the upper segment From a patient (Cajc S 62) reported by Seddon, to whom 
the writer is indebted for the illustration 


Mid-dorsal caries was recognized in October, 1928, and paraplegia commenced in 
November of the same year This became complete, and in January, 1929, he was 
transferred from a sanatorium to Kang’s College Hospital Laminectomy was 
performed, extradural abscesses were emptied, and the extradural space was drained 
for three days He died m April, 1929, from generalized tuberculosis and sepsis from 
sores, without recovery of the paraplegia In all these three patients the mechanism 
of the pinching of the cord by the pathological dislocation is made clear by the 


specimens and X-rays 

While discussing compression of the cord from pathological dislocauon it is 
wprth while remembering that simple laminectQmy for a Type I paraplegia has 
occasionally been followed by a sudden increase in the depth of the paralysis, which 
has mnained_permane^y The molt probable explanation is that removal of the 
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The 


only remaining stable part of the spine has aUowed dislocation to occur 
writer has seen two such cases, and others are quoted by Seddon 

Pressure by Loose Sequestra or Masses of Debris.— That compression 
of the cord by sequestra occasionaUy occurs is well recogmzed and has been 
described by SorreP^ and others Th^echamsm of t^_ ^ tro d uct i mi_^iope 
sequestra into the ve rtebral canal ; ^_die_crushingjdomj^^ 
easy-to untostand— 

"^'A specimen illustrating this disaster is shown in Pig 534 This specmen is 
preserved in the museum of the Hopital Franco-Americaine at Berck-sur-Mer and 
fs shown by courtesy of Dr Jacques Calve The patient was the victim of a para- 
plegia which in spite of treatment was complete and showed no signs of recovery 



Fig 534 — A, Specimen show mg compression of the cord by displaced sequestra m the Museum of 
the Hopital Franco Amiricaine, Berck-sur-Mer , B> Diagram of manner of displacement , C> X-ra> of 
specimen, showing the sequestra (S) {By permissian of Dr Jacques Calvi) 


At the post-mortem exaimnation it was found that two loose sequestra had been 
pushed back into the vertebral canal and were compressing the cord 

One rare cause of a very sudden and profound paraplegia coming on with 
early active disease is what may well be called ‘ concertina collap se ’ jafLa_ vertebral 
b^dy In ^s an infecte d vertebra suddenly gives wav with expulsion of the b one 
dgins, tuberculous granulation tissue, and pus into the vertebral canal as a RPtni- 
s oRdTn^ so that the cord is suddenly a ndjgoJen tlv compres sed It would seem 
correct to class this as Type II paraplegia, for it is unhkely that it could ever 
recover No_e\ample of ‘ concertina_collap se ’ occurred in the combm ed senes of 
19^^ paraplegias on which this paper is based, and the condition would appear to 
be rare A specimen illustrating this has, however, smee come into the possession 
of the writer and is described by Seddon in his paper (p 773) The condition 
has also been desenbed by Girdlestone 

While discussing compre ssion by bone it is as well to pn mr._nur.-ajFaHgry which 
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may arise in the interpretation of some specimens It is not uncommon, especially 
m irrecoverable late onset paraplegia, to find a flattened and attenuated cord stretched 
over a consolidated mass of debris which forms the anterior wall of the vertebral 
canal at the site of angulation At first sight degeneration of the cord would appear 
to have followed compression by this mass Actually the vertebral canal is often 
qmte spacious behind the cord The bony canal has been shortened by the 
angulation Were the cord of normal length and elastic consistency it would lie free 
and uncompressed in the undiminished canal (as m Fig 538) 

There is no doubt that m such cas es the primary factor is cord atrophy ( the 
cord has had to take on more than it can stand), and that wit h a trophy rhe m rd 
ha s beco me shrunken so that it is dr a wn forw ard by its loss mjeng th m he in clos e 
apposition witK~Ihe _ anteri or wall_of thq^canaT Such a conce^ion is of importance 
in interpretation of the pathological picture with a view to considerations of treat- 
ment of similar cases 

Chmcally it may be difficult to rccogmze true compression by bone X-rays 
taken during life frequently fail to demonstrate the presence of sequestra, and may 
be hard to interpret as to the presence or absence of minor degrees of dislocation 
X-rays following subarachnoid injection of lipiodol are disappointing in differ- 
entiating the exact cause of the paralysis The hpiodol may be held up with gross 
kyphos formation even without paraplegia, and it is just in those, the cause of 
which cannot be told chmcally, that" such injection seems to give the most variable 
shadows and therefore the least exact information Pe rmanent com p ression of 
the.cord-by-ann .ular constricting bands or masses of fibrduT s car-tis sueffronTheale d 
tuberculosis has be en described, bu t has not been met with by Seddon or the writer 


TYPE HI LATE ONSET PARAPLEGIA 

Type III IS late onset paraplegia, which may appear at any time up to many 
years after the apparent quiescence of the disease 

THE CLINICAL PICTURE 

The outstanding ^aracteristics of Type III paraplegia are the late and gradua l 
onset,~the incompleteness of the paralysis, and the high nerce jatage-o f - rort o anen t 
^paril^s in comparison to Type I 

— Tune of Onset — Very variable, a few months to many years after apparent 
quiescence of the disease The writer has seen one patient in whom the onset 
was forty years after her disease was ‘ cured ’ 

Development — Always more gradual than Type I Muscula r _ spasticit y 
usually the first sign Sensory chan ge may even be lacking throughout, but there 
IS usually widesp read but incomplete anaesthesi a Seldom are the lower Imbs 
comple tely Be^d of~shght voluntary pow r , eveir~atT he height of The_) 5 iralysis 
LOsS^f sphincter control is inconstant . Frequentlv there is lo ss of bladder con trol 
tfioughTthe bowel is normal Occasionally complete double incontinence is seen 
V p^ar and Iro phi^ chants in the skm _are_ye rv uncommon Even at its height 
late onset paiapl^ a is tvpica llv-inc omplete 

Progress and Response to Treatment — Late onset paraplegia is not alv^ays' 
permanent as suggested by the Sorrels Under treatment by fi x a t i on . m re cum- 
bency as for aop ve -tuberculosis of -the -spme-Some _ recover completely and many 
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^coveryjn_JI^^ usual ly commences under treatment within nin (> 

'TTiFwnter has, however, seen late onset paraplegia remain stationary 
:r treatment for eighteen months and then recover completely (E C , age 13, 
Pyrford Orthopsedic Hospital, 1931) 

The direct mortality late from late onset paraplegia is negligible Skin sores 
do not occur and ascending urinary infection is rare 


Protein of the Cerebro-spinal Fluid in Late Onset Paraplegia in 
Relation to End Results of Treatment 


Serial Number 
OF Patient 

Persistence of 
Paraplegia Prior 
TO Estimation 

Protein in 
Cerebrospinal 
Fluid* 

Result of Further Conservatue 
Treatment of the Paraplegia 

AS FOR Active Tuberculous 
Disease of the Spine 

(S) 58 

Months 

4 

G per 100 c c 
09 

Recovered 

— 

(B) W N 

1 

4 1 

04 

Recovered 

— 

(B) D S 

I 

03 

Recovered 

— 

(S) 68 

I 

0 24 

Recovered 

— 

(B) EC 

3 

0 15 

Recovered 

— 

(B) JB 

12 

0 1 

Recovered 

— 

(S) 99 

10 

0 1 

— 

1 

No Recovery 

(S) 22 

2 

0 08 

Recovered 


(B) JD 

10 

0 06 

— 

No Recovery 

(B) EB 

6 

0 05 

— 

No Recovery 

(S) 97 

2 

0 03 

— 

No Recovery 

(S) 32 

24 

0 015 

— 

No Recoverj 


* Normal 0 01-0 03 


THE PATHOLOGY AND ETIOLOGY OF TYPE III PARAPLEGIA 

Inqmry into the pathology of Type III paraplegia is hampered by the diffi- 
culty of obtaimng specimens of the spine from such patients, since they seldom 
die in hospital Certain specimens are, however, available which prove, as we 
have suspected on chmcal grounds, that the cause of the paralysis may be activity 
of the old tuberculous disease in the spine Itjg desira ble to emphasize that such 
activity: IS in -whole oj^part of t^ old bone lesion where it abuts upon the cord 
It IS no new process such a^ tuberculous pachymemngitis, a term often used in 
the past to explain away any form of paraplegia in Pott’s disease to which no 
defimte origin could be assigned 

Case (B) W N , Addenbrooke’s Hospital, Cambridge A man, aged 52, was seen in 
June, 1933, with a late onset paraplegia of five months’ duration Both legs were markedly 
spastic, but there was some voluntary power in all muscle groups except the dorsiflexors of 
the toes and feet There was patchy aniesthesia up to the 2nd thoracic segment, most com- 
plete below the knees, and partial urinary incontinence He had a marked kyphos at the 
cervico-thoracic juncuon, which had been present unchanged for twelve years When this 
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kyphos had first appeared he had had a good deal of paiiij both root pain and locally at the 
site of disease He had never received any treatment for this, having managed to keep on 
at his work as a farm labourer, and for ten years since had had no symptoms At the time 
of examination he had also an early active focus of tuberculosis in the low lumbar spine, but 
clearly this was m no way assoaated with the paralysis Chnically and by X-ray the old 
cervico-thoracic lesion appeared in all probabihty quiescent 

He was rested in recumbency, and for sixteen weeks showed steady improvement 
Voluntary power returned to all muscle groups in the legs, and anesthesia was present only 
below the knees and in one area on the abdominal wall Bladder control became normal 
The upper abdormnal refiexes, previously absent, reappeared, but the lower were still absent 
On Oct 27, 1933, he had a thrombosis of the right iliac vein following pressure by a 
retroperitoneal abscess arising in connecuon with the lumbar disease He died the next day 
after pulmonary embolism 



, , N A, Specimen of spine from a patient with late onset paraplegia Type Ilia 

rnLm.c kf 1” A chronic form The cord is compressed by a mass of granulation tissue and 

“"timing many areas of calcification E, X-ray of specimen (itiitlior’s specimen, 
Addenbraoke s Hospital, Cambridge ) 

Exanunation of the spine of this patient {Fig 535) showed re-activity of the 
old cervico-thoracic lesion, with many of the mam features which might be expected 
in paraplegia of Type I with early active disease Tuberculous granulation tissue 
and ^seous material occupied the extradural space, the cord being compressed 
thereby against the lammse At the site of the mam bone destr uction and in fron t 
® JiMi-'gas_a n abscess containing caseous materia l 

The most remarkable feature of this case seems to be that m spite of such 
^oss changes the paraplegia was recovering steadily, and, mdeed, for a Type III 
rapidly In contrast, however, with the appearances in early 
granulation tissue and caseous matter werejenu-calcified More - 
xzrfr: — -^y^- ^ ^^-S-y asoiIar engorgemen t and cpAe.ma sq rharartpnstm of earlv 

a^eas^wsraEosT^ 
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On microscopy the dura mater was found to be forming an efficient barrier 
to the spread of tuberculosis and was marked off sharply from the granulation 
tissue without, but in its outer layers showed rather more round-celled infiltration 
than is usual in similar secuons with early active disease Sections of the cord 
showed round-celled infiltration about the vessels, and some degree of vacuolation 
in the white matter The appearances were hard to interpret exactly, but on the 



Fig 536 — (B) W N Sections from same specimen as 535 A, Section showing both acme 
and calcified tuberculous tissue lying against the intact dura mater (X) Area shown m B 
shown in C B, Section showing, above, the thickened and sclerotic but intact dura mater, and oelou 
tuberculous tissue containing active areas with well-marked giant-cell systems and naany deposits ot 
calcium (Ca) C, Part of the cord showng considerable atrophy of nerve cells and fibres and pen- 
\ascular cellular infiltration and fibrosis 


whole there would appear to be less vascular engorgement and vacuolation both 
m the grey and white matter, and more permanent atrophy with disappearance of 
nerve-cells and fibres, than in paraplegia of Type I {Fig 536) 

The chnical differences between this paraplegia and that of paraplegia of 
Type I must m fact have been dependent upon the relative inactivity of this 
chrome tuberculous focus as opposed to a similar focus at an early active stage 
This chromaty, with the consequent lack of surrounding toxic and vascular change, 
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seems to be the essential point to be appreciated m this case The actud mechamcal. 
pressure upon the cord had no doubt arisen very slowly, and, as Gowers has 
pointed out, the effect of pressure upon the cord is directly proportionate to the 

rapidity with which it comes about , r. t. 1 \x 

Another specimen of great interest is one preserved m the Pathology Museujn 
of the Medical School at Umversity College Hospital, which shows the condition 
of the spme and spinal cord in a girl who died from mtercurrent disease fohowmg 
recovery several years earher from a late onset paraplegia-fSpemnen No 16 ) 

The specimen {Fig 537) is from a girl treated many years ago at Umversity CoUege 
Hospital She was first seen with a thoracic kyphos at the age of 6, but as the 
disease was not considered active was allowed to remain at home In the next three 



Tie 537 — Specimen showing the spine of a girl who died from mtercurrent aisease 'ix >ears after 
recovery from a late onset paraplegia of Type Ilia There is no mechamcal constriction of the cord 
Anteriorly the cord is lying against masses of calcified debris and old tuberculous material, and in front 
and on both sides of this are large parav ertebral abscesses Case report and description m text (and in 
Uhatraicd Medical Ne^s, 1889, cxciii) 

or four years the deformity increased and plaster jackets were applied In the 
hght of our present knowledge of thoracic Pott’s disease in a child there is no 
doubt that the disease was active durmg these years Six years after being first 
seen at the age of 12 — she developed a widespread late onset paraplegia from 
which, however, she recovered oiT treatment m hospi tal For 'a further six years 
she remained in good health At the age of 18 she died of bronchitis 

It IS clear from the specimen that even at the time of death there was no 
assurance that the tuberculosis of the spine was permanently healed Big seim- 
ra Cl e paravertebral abscesses and masses of debris he in the concavity of the 
}p os m dose relation to the cord These form a site m which hve orgamsms 
mig t e dormant for years, finally becoming active again and being once more 
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thea occur and a viciQus circle will .. be jgstabhshed, still further cord_degenerauon 


'—With late onset paraplegia tkere-JS-imngtimgs..-g... tasj:gn..of a increas^ 

m tKe'ly®ir~Witir most thi s is doubtless .a ^giL-QLagBve disease with some 
fimETtettwtion o-fchone' -^th- some^peQiaUy with children m whom growth 
IS occurring, it may at times be simply the result of faulty mechamcs in m 

unbalanced spine In any _ case, _anjncreasmg-4g¥diQS_vdLadd4pjhejgossibi^ 

of the pushin g back oTd ebn s towards the cord, and. t his,^.eygiLjL^^ 
grosTco mpression, wiU jddjo_aiehkelihpgd_oLanuxntatu^^ 
m"~die ~~tyoducSon~oC ^dId£geiieration 

'""TbeMowing rase of Type Illb paraplegia provides some interesting evidence 
m respect to the above possibihties 

Case (B) E S 8i — A gitl, aged 3, was admitted to Queen Mary’s Hospital, Carshalton, 
under Dr Pugh, with early mid-thoracic Pott’s disease, and underwent two years’ 
conservauve treatment Thereafter she was at home for four years in perfect health 
At the age of 9 she developed a partial, but steadily deepening, paraplegia She was 
readmitted to hospital with an incomplete motor and sensory paraplegia with double 
incontinence 

Under conservative treatment on a frame she made considerable progress at first, but 
later the paralysis again deepened and became stationary After three years, being now 
aged 12, she had very little voluntary power in the lower hmbs except m the dorsifiexors 
and plantar flexors of the feet and toes 

Sensory loss was patchy to the mid thighs on both sides, and sphincter control was 
imperfect It was decided to perform a laminectomy in the hope of relieving the cord from 
some mechamcal pressure At operauon the cord was foimd attenuated and flattened lying 
against the front wall of the canal Posteriorly there was plenty of room in the extradural 
space and there was no evidence of narrowing of the spinal canal as a whole The girl died 
of post-operative shock 

Exaimnation of the specimen of the spme and cord (Fig 538) shows that the 
disease had evidently become quiescent m the last years before death At first 
sight there would appear to be compression of the cord by a bony mass pushed 
back from the mam area of disease where the remains of three vertebral bodies are 
fused into a solid mass 

The bony canal has been much shortened by the angulation so that, unless 
the cord were even more shortened so that it is compelled to take the shortest 
possible course agamst the anterior wall of the canal, it would be lying m the 
posterior part of the canal where there is room to accommodate it The relation- 
ship of the bony walls of the canal to the cord are not easy to make out m the 
drawing of the specimen, as destruction of the laminse at operation obscures the 
true relauonships, but the accompanying diagram makes this clear (Fig 538 B) 
The dura mater is quite unattached to the wall of the canal anteriorly Alicroscopy 
of the cord (Ftg 539) shows general atiophy, with complete Idss of differentiation 
of grey and white matter— though a fair number of medullated fibres are still 
present Blood-vessels in the cord itself and in the memnges are scanty and show 
perivascular fibrosis The subarachnoid space is crossed by a few fine adhesions 
Ihe duia mater is somewhat thickened, especially antero-lateraUy, and both m 
the dura mater and in the region without, which was probably at one tune invaded 
by tuberculous panulation tissue, there are deposits of calcium This specimen 
IS interpreted, therefore, as showing pnmary cord atrophy rather than atrophy 
sccondaty to compression by bone 
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Fig 538 — Case (B) E S 81 A, Specimen from a girl aged 12 with an irrecoverable late onset para 
plegia Type Illb Laminectomy has been performed The atrophic and shrunken cord is seen lying 
against the fused mass of bone forming the anterior wall of the canal B Diagram to show relationship 
of walls of vertebral canal to the cord C X ray taken shortly before death 1 he specimen is at Queen 
Mary s Hospital, Carshalton 
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In no specimens of late onset paraplegia, any more than in paraplegia with 
early active dsease, has the writer seen any evidence of chrome tuberculous pac }- 
memngitis as the cause of the paralysis 



Fso 53Q — Case (B) E S 81 Half secuon of the cord at the level of the old disease from the specimen 
shown tn Fig 538 C, Atrophic cord without differentiation between white and grey matter A fair 
number of intact asons ate however present Very few nerve ccUs are visible X>, Somewhat thickened 
dura mater showing manv deposits of calcium (Co) 

SUMMARY 

A sun'ey has been made of a senes of i86 patients with paraplegia in Pott’s 
disease 

From a chmeal study of these and from an investigation of the post-mortem 
pathology it is suggested that paraplegia m Pott’s disease falls into certain chmeal 
types ivith which are associated constant etiological factors 

Early Onset Paraplegia. — 

Type I — ^ParapIegia with early active disease, ansmg, persisting, and dimimsh- 
mg m direct relationship to the activity of the tuberculous infection of the spine 
The only constant etiological factor is the presence of active tuberculosis m imme- 
diate relanonship to the dura mater In all such the paralysis is associated with 
much toxic and vascular reaction m the cord, and m some this alone is the cause 
of the paraplegia The importance of this reaction in all paralyses where active 
disease is present is emphasized In many the additional factor of true compression 
of the cord by granulation tissue or pus is also present 

Type II ^Paraplegia assoaated ra onset with early active disease but persistmg 

lOL XXtl— NO 88 <o 
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on permanently even if tuberculous infection in the spine has become completely 
qmescent The causative factors m the early stages are usually the same as in 
Type I In the permanent stage there is in many simply a varying degree of cord 
atrophy from reaction to too long continued activity of the disease before qmes- 
cence is attained In others there is true compression of the cord by bone or 
debris Compression by bone can only result from pathological dislocation of the 
spine or the displacement of free sequestra 

Late Onset Paraplegia — 

Type III — Late onset paraplegia appearing at any nme, up to many years, 
after apparent quiescence of the disease Emphasis is laid on the fact that most 
such paraplegias are associated with low-grade activity, persistent or recurrent, of 
the spinal infection 


In some (Type Ilia) the causative factors are the same as in Type I, but 
modified, just as the disease itself is modified In many such the paralysis will 
recover with conservative treatment In others (Type^IIIb)~the main causa tive 
factor is avascular-cord-degeneration-rrom-too-loiTg~persistent reaction to the disease^ 


t ively small place in the causation of J ate-onset-paraplg gia, though apparent com- 
pr ession, which IS due to primary atrophy, with shrinking of the cord so tha t_it 
cdm e^ojie lateTagainst the anterior g alLof-the-caiia l, is commo n 
' ^T ubSculous pachymemngitis, often mentioned aT^ a probable cause of para- 
plegia, has not been encountered 


To save repetition, a bibhography of the subject, and an acknowledgement 
of the writer’s indebtedness to those who have been of assistance to him m this 
work, are given in conjunction with Seddon at the end of the next paper 



POTT’S PARAPLEGIA 


769 


POTT’S PARAPLEGIA: PROGNOSIS AND TREATMENT 

By H J SEDDON 

RESIDENT SURGEON, ROYAL NATIONAL ORTHOPmDlC HOSPITAL COUNTRY BRANCH, STANMORE, MIDDLESEV 

PART I THE CLINICAL CLASSIFICATION OF CASES OF 
POTT’S PARAPLEGIA IN RELATION TO PROGNOSIS 

In any disease the practical value of a cknical-pathological classification is propor- 
tionate to the rehabihty of the guidance it gives in regard both to prognosis and 
treatment 3 and this is particularly true of Pott’s paraplegia 

The only serious attempt hitherto to deal with Pott’s paraplegia along these 
lines has been made by Mme Sorrel-DejermCj whose weighty monograph®® has won 
acceptance in many places and raised storms of opposition in others It is sufficient 
to say that Butler and I have been qmte unable to fit even the majority of our 186 
cases into the attractive “ early-abscess-recovery ” and “ late-pachymemngitis- 
permanent paralysis ” groups which she described — after the study of only 40 cases 
Not only did some of our early cases fail to recover, and many of our late cases 
recover completely, but in the specimens from cases of late paraplegia that we were 
able to examme there was no evidence whatever of pachymemngitis, the condition 
which Sorrel-Deierine holds responsible for most of the late cases of paraplegia 
I regret that considerations of space prevent me from appraising her thesis in detail, 
but the question has already been referred to by Butler and we hope to deal with 
the matter more fully elsewhere at a later date 

The first part of this paper is an attempt to show that the classification of the 
various types of Pott’s paraplegia agreed on by Butler and myself is a fairly accurate 
guide to the prognosis in this disease 

It is generally agreed that with good conservative treatment, 60 to 90 per cent 
of all cases of Pott’s paraplegia recover completely In my senes of too cases there 
were 109 attacks of paraplegia Seven histones are too recent to be of statistical 
value in the remaimng 102, there were 71 complete and 3 partial recovenes, and 
28 patients were permanently paralysed This gives a recovery rate of about 70 
per cent There were 21 deaths, of which 8 were directly attributable to the para- 
plegia There is no doubt that the death-rate in spmal caries is considerably 
increased by the incidence of paraplegia 

Must we accept this proportion of permanent or fatal paraplegias as mevitable, 
and if so, is there any way of recognizing the unfavourable cases in advance^ 
Before attempting to answer this question it is necessar)' to consider certain climcal 
signs that are of importance in prognosis, quite apart from the chmcal-pathological 
t5^pes to be described later These signs are common to all forms of Pott’s paraplegia 
Age I am m entire agreement with Sorrel-Dejerme in finding that recovery 
P3'"2piegia IS not greatly influenced by the age of the patient In my senes 
the chance of recover}' improved shghtly as the age increased up to 60 years, but 
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the two patients who developed paraplegia after this age died within eighteen 
months without recovering from their paralysis 

Paiaplegia in Extension —This indicates .an,mcomplete_Jesio n of the cord— 
ttot is to say , cert ain tra cts ha^ Tscaped comp mssion , but although the prognosis 
iiT'diis cohdiH^is good, it does not necessarilyT^w that the damage done is 
always reparable Out of 67 patients with paraplegia in extension, 54 recovered 
completely, 3 recovered incompletely, 2 recovered after several years, and 8 (patients 
m whom paraplegia m extension changed later to paraplegia m flexion) were per- 
manently paralysed Fainl ul a nd excessive spasm of the limbs in paraplcgia_ jn 
extension is not an unfavourable s ign 

<-- - Ppn^ 0 l^a--m~-EJexion —In^ paraplegia m flexion, which indic ates involvemenr 
of the whole ^hickness of the cord, the progno sisj s bad All 12 cases with this 
condition werepefmanently'parSh^scd HowcvSTaca^ of recovery after para- 
plegia m flexion has been recorded by Souques^^ m a woman aged 51 years, and 
one of Butler’s 15 cases of paraplegia in flexion recovered almost completely 

Fhcctd Paralys^—ln this the prognpsis_js_eq ually b ad Al^hongh-spastiCiQ^ 
may retan^:^smip^Kiseo2V&e^iss.jlljniQSt-Hinkaown 'ST r caieliut 'oi~f the patient 
recovered a litde voluntary power in the lower limbs a few months before he died 
of amyloid disease The other 6 patients were permanently paralysed 

Dwation of Moi oi Patalvsts — In the past considerable attention has been 
paid to the d uration o f paralysis, and as motor change s g eneral ly appear long 63 ore,~' 
anBTremal h for some ti me after, sensory changes are present, i t is t he~d uratir>n of 
wwtoFparaly^s tha t has generally been studied. I have not found my own or the 
^ubhsEed^statistics of the total duration of paralysis of the slightest value m 
prognosis As recovery may sometimes occur after paraplegia lasting for as long 
as six (Case S 5) or seven (Case S 7) years, a prognosis based on the length of time 
that paraplegia has been present resolves itself into nothing more than a pious hope 
that recovery will occur m any case of paraplegia m extension of not more than 
seven or eight years’ duration 

A far more exact prognosi s may be made fro m a study of the d uration_of total 
motor paralysis This must not ^ confused with complete paraplegia, 1 e , par a- 
p^ia in flexion By total motor" paral ysis is meant paraplegia m extension with 
complete loss of voluntary power we^Iready know that complete loss of voluntary 
pow^Tesultm^from paraplegia in flexion or flaccid paralysis carries a hopeless 
prognosis I f volun tary power^s never entirely lost, re covery is assured In my 
series there were 21 cases in which some degree of voluntary~^direr was always 
present , every one made a complete recovery, though in one case (Case S 7) it was 
delayed for seven years On the other hand, wherejotaLmotop- paraly s i s - is -present,, 
the progn osis becomes rapidly worse with each month that elapses after its on set , 
there were 13 recoveries after three months of total motor paralysis, ii after six 
months, 3 complete and i incomplete recovery after mne months, 2 after one year, 

4 complete and 3 very incomplete recoveries m the second and subsequent years 
TJ ie r.Jmn ces^ of complete le coveiv fiom total motor pat a lvsis^oLium e titan .. sty ^ionths* 
diiratton are extremel y poor 

Smsorv XJlimmf —K^ 6 y of the sensory changes is of little value i n prog nosis 
It may be said that as aTifle jhe prognosis is good in cases wher e sen so ry cha nges 
afe^ absent, buFlKEIxe5 irn~of sensation in a case wher e it has been lost, thoug h 
encouraging, does not necessarily i ndicate tiiat complete recovery can be_expect_ed 



and 3,et 
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instead of m the usual way, and derangement of conduction m the posterior columns 
persisted when the pyramidal tracts had almost recovered 

Sphvictet Changes — The absence^ of derangement of fun ction in the blad der 
and rectum IS an encouraging sign Only 4 ~bfllTe 33 patients who remained entirely 
free from sphincter trouble were permanently paralysed In cases where the 
bladder and rectum are involved the recovery of normal sphincter action does not 
always indicate that the paraplegia will clear up completely , in Case S 19 control 
returned in six months, and yet this child is permanendy paralysed One of the 
causes of death in patients with involvement of the bladder is ascending urinary 
infection, yet only a few fatalities can be attributed to this complication, and it is 
remarkable how readily severe infection of the urinary tract responds to treatment, 
even though the paraplegia is permanent Severe urinary infection occurred in 
6 of my cases, but in none was it the cause of death 

Pregnancy j — According to Myers-- pregnancy may determine the onset of an 
attack of paraplegia in a patient with incompletely healed spinal canes I have 
seen one patient with spinal caries who had an attack of paraplegia with each of 
four pregnancies, and in one of Buder’s cases {Case B 7) the onset of a fatal para- 
plegia coincided with pregnancy 

THE CLINICAL-PATHOLOGICAL TYPES 

The classification proposed by Buder distinguishes three types of Pott’s 
paraplegia — 

Type I — Paraplegia with early active disease , arising, persisting, and dimimsh- 
ing in direct relationship to the activity of the tuberculous lesion in the spine 
Type II — Paraplegia associated in onset with early active disease, but persistmg 
indefimtely — even if the tuberculous infection in the spine has become completely 
quiescent 

Type III — Paraplegia occurring after a tuberculous spine appears to have 
healed , often in patients who have enjoyed many years of good health and active 
hfe 


TYPE I PARAPLEGIA 

Type I has been so farmhar since the time of Pott that a detailed description 
of the condition is no longer necessary Pa raplegia may be th e first sign of spinal 
disease, and in adults, particularly, ofte n occurs b efore any deform ity is appare nt 
S econdly, weakness ~ot the lower limbs may be comp l ained of~ 5 v a p atienLwhp_ has 
b^n^j warp_nf frnuble in the back for some weeks or month s , in this case t he 
history is “ back fi rst — then legs ” Lasdy , paraplegia may develop in cas^ of 
active caries receiving the most efficient hos pital tre atment 
■ — ItTras-^been shownTby many observers, and again by Butler and myself, that 
this type of paraplegia is the result of the presence of active tuberculous disease 
in the immediate vicimty of the cord — the ‘ abscess ’ of former writers {see Butier’s 
article, p 744) — and the Waxing and wamng of activity in this tuberculous focus 
will determine the course of the paraplegia Usually the paraplegia is mild a t 
first, then severe — often with sensory disturbances an d— sphmeter- involvement , 
ifnaHy, after several months, sig ns of improvement appear, and at last af ter 
a painful andr~anxi ous ordeaI,~~the pat ient_reco vers full control oL _his— lower 
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limbs In a few cases the cougeoTthejaralssios^^ nev e r _ar q gi m ts 

'tow^Te ffian a few wee H~oFmon5ts of spastig ttQndjweafeiigsS- Q f- t h fi -l o wcr. h inbs 

Every Tase contbrming iit”fixS to this type will recover unless certain things 

happ^^^ infection may be so virulent that the patient dies rapidly of 

tuberculosis before the paraplegia has run its course We are all famihar with 
these tragic cases of overwhelming tuberculous disease in which the spmal lesion 
is merely incidental ^ the most that can be said of the paraplegia is that it hastens 
the end 

■y' Thf ftispasp. persists Jbr. so. long before finalb._h£ ahng that the damage to 
the rnrfl, raparable-at-hts t. ultimately J monesua^^ Activityjias_^is^d 

for longer^ than ihe cord, can tolerate 

kn ‘ accident ’ occurs^ vascular or skeletal, resulting in permanent damage 
to the cord 

TYPE II PARAPLEGIA 

Type II comprises the second and third contingencies just described 
The Type II case is therefore generally a Type I .case ‘ gone wrong ’ , however. 
It is sometimes a Type 11 -from the first, without any chance of recovery from the 
paralysis even m the earhest days Fortunately, it is often possible to recogmze 
the Type II case in advance, whichus of value in prognosis and treatment , there 
are certain danger signals that herald the Type II paraplegia, and they must 
constantly be watched for ~ 

I [paraplegia, of Sudden Onset Rapidly Becoming Complete^ 


Two conditions are known to be responsible for this syndrome, and in both 
the prognosis is bad 

‘ Concertina ’ Collapse of a Vertebral Bodv » — A good example of this 
condition is described by Girdlestone^^ (Case 4 ), which is typical of those recorded 
by other observers 

A patient, aged 21 years, was admitted to hospital with backache of two weeks’, and 
paralysis of the legs of six weeks’, duration On admission there was complete flaccid 
paralysis of the lower limbs, loss of all forms of sensauon below the pelvis, and double 
incontinence , X-ray examinauon showed collapse of the body of Th ii with almost normal 
intervertebral discs above and below Laminectomy was performed immediately , “ after 
full exposure, flattened area opposite D ii fflled out, but pulsation never seemed as full as 
at higher level There was a prominence of the theca opposite D ri An aneurysm needle 
passed in front of theca at this level failed to find debns ” 

The operauon was not followed by any immediate improvement Some degree of 
recovery occurred ulumately, but spasuaty of the lower limbs and incomplete sphincfer 
control persisted 


a collapse are total paraplegi a of ea rly and rapid 


erculous vertebral 


The cardinal signs of conce 


onset, and the radiographic 
body 

A case of Butler s is of unusual interest m that paraplegia due to concertma 
coUapse was superimposed on a Tj’pe I paraplegia 

admitted in November, 1932, to the Shropshire Orthopedic Hospital, 

ness ^ months’ weak- 

admission the pauent was found to have a Type I paraplegia* 
due to a lesion at the thoraco-lumbar )uncuon 
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Eirly March, 1933 -X-ray showed mrrowjng of the space between Th 8 and 9 ? second 

focus of disease 

Late March, 1933 — Sudden deepening of paraplegia , level of sensory disturbance 

rose to Th 8, voluntary power entirely absent, loss of 
sphincter control X rays showed partial collapse of 
Th 8 with destruction of pedicles and transverse pro- 
cesses 

April 22, 1933 — ^Laminectomy by Mr Platt The 
lamina: and overlying muscles were found to be infiltrated 
with material suggesting a new growth Operation aban- 
doned Histological c\ammation, however, confirmed the 
diagnosis of tuberculosis Further operation not under- 
taken on account of widespread local disease 

Sept 22, 1933 — Patient died At autopsy tuber- 
culous lungs, mesenteric glands, and right kidney 
Diagnosis of concertina collapse of Th 8 confirmed 

It IS impossible to separate the effect on the 
cord of the lesion in the body of Th 8 from that 
due to the disease in the lamintc and pedicles, but 
in view of the sudden deepening of the paralysis it 
is reasonable to suppose that the compression of the 
cord at the higher level was due to the rapid 
collapse of the body of Th 8 {Ftg 541 ) 

Acute Thrombosis of Vessels Supplying the Cord — The lustory in this 
condition is very similar and the prognosis is hopeless 



Frc 541 — Conccrtim collapse of 
the eighth thoracic \crtcbnl oodj 
Diagnosis confirmed histologically 
{Reproduced by )md pertmsston of 
Mr R If Butler) 


Case S 84 — A boy, aged 18 years, admitted to St Luke’s Hospital (London County 
Council), Lowestoft, under the care of Dr H J A Colvin, with canes of C 4-6 Enormous 
abscess in the left neck Two months after he first came under observation complete 
paralysis of all four limbs suddenly developed, the condition resembling the ‘ spinal shock ’ 
of traumatic lesions Death within three weeks paralysis flaccid to the last At autopsy 
the large abscess was found to extend between the bodies of C 4 and 5 on to the anterior 
surface of the dura, but it is doubtful if it exerted any cffccuve pressure on the cord, which 
was of normal contour , there was no obvious anatomical cause for the paraplegia On 
opening the large abscess cavity to the left of the vertebral column, it was found that the 
wall of the abscess lay in intimate contact with the left vertebral artery, which contained 
a mural clot the right artery was normal Horizontal serial sections show that the clot 
had spread into the spinal branch of the artery that runs along the nerve-root and enters the 
cord at the level of the lesion {Fig 542), other smaller vessels around the nerve-root are 
thrombosed Sections of the cord itself show that although the superficial vessels appear 
normal, there is widespread thrombosis of the vessels in the substance of the cord (Eig 543) 
The white matter is degenerate, though the grey ma*^tcr, particularly in the anterior horns, 
appears normal , the central canal is patent There is only slight dilatauon of the vessels 
below the lesion 


T he striking feamres of this condition — sudden complete paralysis, but nothing 
apart from the usual tiiherciilous lesion radiographically — are characteristic of 
a serious vascular lesion of the cord^ Elsberg,® though citing no evidence to prove 
his point, beheves that this type of paraplegia is the result of a vascular lesion, gnd 
that o perative interfe rg nce IS contra-indicated 

For the differentiation of these two serious accidents we are dependent upon 
X-ray examination In concertina collapse the crushing of the vertebral body is 
easily identified, though it may be difficult to distinguish from the collapsed vertebra 
of secondary carcinoma in acute thrombosis the tuberculous focus is of the usual 
type 
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2 Sp inal T umour Syndrome 

This puzzling condiuon {Fig 544), fortunately rare, is likely to be encountered 
by the neurologist rather than the orthopaidic surgeon, seeing that apart from 
operation it is indistinguishable from true spinal tumour It is the onl y form of 
^^j^J^^P^^gi^-^-^vhich^ngi[rglQgtcal_sjgns_dc,vdQp_j3cf Qrc_racliographic ch^ np-ps 
a fe dem onstrable jin the sp me^ Case S 67 is a good example of this condition 



Tig 544 — rrom a woman need 23 >car'*t who died with panplegia Although there is widespread 
infection of the bodies of the 4ili and 5th cetMcal \ ertebrx ns c\idcnccd b\ the loss of normal trabeculation 
in the spong> tissue, and some erosion of the posterior surfaces of both bodies, nothing abnormal could 
be found in the The abscess responsible for the compression is well shown {Guy ^ Hospital 

Museum ) 

Case S 67 — r G , t rmn 37 ycirs of nge, wis idmitted to the Westminster Hospital 
on June 7, 1926, under the care of Dr Hildred Carlill There was a history of si\ months’ 
backache, steadily becoming more severe, and increasing weakness in the lower limbs of 
two months’ duration On admission, paraplegia in extension with no voluntary power 
cutaneous analgesia below Th 7 Cisternal C S F normal , lumbar C S F yellow, cells less 
than I per c mm , protein o 35 per cent, globulin present, gold curve 000001223, W R 
negative X-ray showed no bony lesion m spine, lipiodol completely arrested at level of 
Th 9 , subarachnoid space displaced to right Diagnosis, extra-medullary extra-thecal tumour 
June 14, 1926 — Laminectomy by Mr Rock Carling Th 9-12 Cord found displaced 
to right at level of Th 10, pulsation good above, poor below During examination of theca, 
pus emerged from a mass of granulation tissue at the level of Th 12 track found passing 
upwards for il in on left of cord, 1 e , to level of Th 10 Track irrigated through small 
catheter , wound closed Material removed positive for T B Paraplegia cleared up com- 
pletely within eight weeks, but the laminectomy wound never healed and discharged large 
quanuties of pus Patient died in October, 1927, probably from amyloid disease Before 
death, lesions involving the bodies of Th 7-8, lo-ii were demonstrated radiographically 
(at St Luke’s Hospital, London County Council, Lowestoft) 
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In another case, S 8o, a similar lesion was found m a man 21 years of age 
However, in spite of early laminectomy, the paralysis was permanent, though the 
patient survived 

The spinal tumour type of Pott’s paraplegia is a pecuharly lethal condition 
The cases recorded by Fischer^^ and Vincent and Darquier®** temunated fatally 
I heheve that Case S 67 is the only one descnbed in which recovery from the para- 
plegia occurred before death, and this was undoubtedly attributable to the prompt 
operative intervention The spinal tt imoiir-syndroin e is therefore_yer y d efinite 
a Type II condition_j£ce3i ^ from paralysis has never been kn own , to Qccur_ a p art 
froi FopSatjon^ "^ 

Bone Destruction — It occasionally happens that paraplegia 
appears m cases where the amount of bone destroyed by the disease is extremely 
small there were three such cases m my senes In 
Case S 14 the paraplegia was permanent , in Case S 5 
the paraplegia took four years to clear up, then 
relapsed and persisted for a further six years, in 
Case S 7 {Fig 545) paraplegia was present for seven 
years The association of shght bone destruction 
with permanent or long-standing paralysis seems to 
be more than a coincidence Can it be that on 
account of the small amount of bone destroyed the 
vertebrEe fall together prematurely and confine that 
part of the tuberculous focus that is the cause of 
the paraplegia to the spinal canal — ^in other words, 
reproducing the state of affairs found in the spinal 
tumour syndrome ^ It is probable that shnnkage 
of the contents of the intraspmal lesion is likely to 
occur more readily in a case where it commumcates 
with the large fusiform or globular abscess usually 

found lying anterior and lateral to the vertebral bodies The natural safety-valve 
for an intraspmal abscess is the channel that nms between the diseased bodies , 
if this is closed early, absorption of the contents of the focus is likely to be very 
slow 



Fig 545 Case S 7 Minimal 
bone destruction paraplegia for seven 
>ears 


3 Paraplegia Improving, then Relapsing and Remaining Stationary , 

OR Moderately Severe from the First and Showing 
No Signs of Improvement Even after Several (4-7) Months 

Cases in this group belong essenually to Type I at first, and only too often 
gradually drift into Type II while the chmcian is sail fondly hoping that signs of 
recover}' will ulamately appear Every Type I paraplegia in which complete motor 
^ralysis has been present for six months or rather less must be considered a possible 
T}'pe II and should be invesagated accordmgly 

Good X-rays of the spine, mcludmg stereoscopic lateral views, should be taken 
and repeated if necessary at mten'als of a few weeks There are three possible 
explanaaons for the prolongaaon of severe paraplegia, and they wiU generaUy be 
reveled by the X-ray j b j 

*^athoIogical Dislocation (see Butler’s arucle, p 753) —The presence of this 
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condition was proven m four of my cases and one of Butler’s A typical case has 
also been recorded by the Sorrels=>i (p 412), although the pathology of the condiuon 
was not clearly recogmzed by them 

Case S 37 —Complete motor panlysis in this patient with early active disease persisted 
unchanged for four months after she had been admitted to the Country Branch of the Royal 
National Orthopedic Hospital She was therefore well on the way to becoming a Type II 
paraplegia Serial X-rays showed a fusiform thoracic abscess steadily increasing in size, 
and I suspected that this was the cause of the persistent paraplegia On April 6, 1933 
(four months after admission) I performed a costo-transvcrscctomy , the abscess cavity 
contained only a small quantity of pus and caseous material— hardly enough to comince 
one that the abscess was really the cause of the trouble One month later the paraplegia 
was quite unehanged Re-cxammation of the lateral X-rays showed that there was probably 
a pathological dislocation, and stereoscopic lateral views taken on May 2 showed the disloca- 
tion clearly (Tig 546) This interpretation of the X-ray appearances was confirmed by Mr 
Bankart The spinal canal was explored on May 4, 1933, and the cord was found ughtly 
stretched over a sharp bony ridge 



Fig 546 -—Case S 37 Lateral X-ray of 
the spine of a patient ^vlth paraplcgn resulting 
from pathological dislocation 1 he sharp bony 
ndge m the floor of the spinal canal is clearly 
\isible at A It ttas still more evident m the 
stereoscopic X-rays 



Fig 547 —Case S 37 Diagram con- 
structed from operatne, and 

post mortem findings 


If the existence of this condition is borne in mind, it should not be difficult 
to recogmze it in the investigation of Type II paraplegias 
^^Compression by a Sequestrum. — According to the Sorrels, the same severe 
persistent paraplegia may be caused by compression of the cord by a sequestrum 
They have pubhshed an excellent example of this conditional (Figs 548, 549)5 
they have not said how frequently a displaced sequestrum may be demonstrated 
radiographically There are no cases of this type in my series, but a good one has 
been recorded by Buder (p 757) 

In pathological dislocation and in compression by a sequestrum, the prognosis 
IS always hopeless as regards the paralysis, and generally so as regards ife 

Continued Activity of the Disease — Th^ is by far the most ftequentcaus^ 
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of oersistence of an early paraplegia There are certain cases in which the patie nt’s 
res istance is so lowT BCIfie3is£iiiIin_Ae^pmc progresses^ ejentlessliuiLSEiie of 
tl^ylTnfisre^ient consem pve treatment, an djt£43ai:aplegiajs present ^ >ytll contin ue 
in ^T~severe form for an un usualIy-TQiig_tnnej_ijnlg ss spontane ous_Aafflag£--OCCur$ 
3 c 3 rp^nlfTlf pyi^rnaljip^ interna l tracking of the abs ggss ^^t infrequently 

paral ysis for more than six months, and by the Pme act ivity 
of A e~~djiease tmall^abatesTAe co rd is perma n^tly daniag^,^ nd_iecoy^]i/^JronL, 
tHTparaiysiTwiirbe incomp lete oT enurel y^absent 

' Fcjrtraiately-Ac'TrgnrofTontmueT'actmty are very defimte and one or more 

of them is present m every case They are irregular fever, wasting, radiographic 
evidence of extension of the bony lesion and mcrease in size of the abscess shadow, 
and sometimes the appearance of fresh tuberculous foci in other parts of the body 
In my series alone there were 8 cases of contmued activity of the disease which 
ended with permanent paralysis, and 6 in which the recovery was delayed and 
incomplete A number of these cases ended fatally- — ^for the reason that the disease 
progressed unchecked and finally became generahzed 



Fig 548 — The specimen from a case of the Sorrels <Brun — 
Pauline, aged 52 j cars) The sequestra he in the cavit> of an active 
abscess, but it is the bony fragments and not the abscess that are 
responsible for the compression It will be noticed that the 
posterior arch of D 10 has slipped dow n behind the arch of D 11, 
the spinal canal is therefore narrow ed to some extent, a contributory 
factor m the compression of the cord 


Fig 549 — ^An X-ray of 
the case show n m F<g 548 
taken during life The large 
sequestrum is shown very 
clearly (Figr 548, 549 are 
reproduced by kind permission 
of Professor E Sorrel and 
Masson et Cte , Pans ) 


In posterior spinal disease wth paraplegia, the condition may follow a Type I 
or Type II course, depending on the virulence of the infection In one of my cases, 
S 3^ 54*^)j the paraplegia was never complete and lasted for only eight months 

in all In the other, S 64 , the resistance of the patient was poor from the beginmng, 
and paraplegia developed early in the course of the disease voluntary control was 
soon lost, and never returned until a few months before the patient died of phthisis 
and amyloid disease, ti 4 enty-one months after he first came under observation 


TITE III PARAPLEGIA 

Type III paraplegia is immediately differentiated from Types I and II by 
the historj' and clmical picture 
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The story is ge^rally as follow s — early in hfe the patient has suffered with 
spinal caries , as a result either of extensiye_disease-or_inadequatc_tceatment3 or 
both, bone desmictio n has been exce ssive, and a nu mber of verteb ral bnd'P’jj 
generally fro m four to nine, have been com pIcteIv~ffeitmmd The diseasejRnally 
heal ed and j:he-jiatient-led-a _norm al hfe , nothing unu sual was noticed for a number 
of years_apart from slowly increasmg-deformjty_of_thc- spine, of ten s o marked as 
to attract j:^ attention of the patient and Jhis relatives Then aft er a long period, 
anything from four to tort^ years, the ^ticnt c omp lains of a little weakness of the 
lower limbs-onnccr=Ordnratit)n when walking this ^narks jHejnsct ofTKe para- 
plegia ~~Paiirife^g ielyTelt, bu t if it is ^present, it takes the form of backache or 
irregular pains radiating down the lower limbs , only pne_patient in my senes 
suf fered wifl T gifdle pains ~ 

On exanuna tion a severe d cfotxmty— is found , local tenderness is generally 
absejjt — in fact there- is nothing apart from the paraplegia to suggest active disease 
Tfie pa raplegia is_usually i ncomplete, but may be severe. 

Butler has shown that in this large group of cases the majonty are suffenng 
from a recrudescence of disease in the neighbourhood of the spinal cord , in a 
smaller number there is evidence that points to stretching of the cord over a bony 
ridge in the floor of the spinal canal — a paraplegia of purely me chamcal origin It 
IS most difficult, often impossible, to distinguish these two vaneoes of late onset 
paraplegia, but a consideration of the following points is somenmes of value — 
There may be climcal and radiographic evidence of active disease — ^further 
erosion of the vertebral bodies, the shadow of a recent abscess, or, as in one of my 
cases, S 23, a fresh abscess discharging on the surface 

“^2 The absence of a bony ridge in the floor of the spinal canal clearly excludes 
bony compression, but the converse is not always true the presence of a ridge 
does not necessarily indicate mechanical compression In one of my cases, S 22, 
a bony ridge was demonstrated radiographically and seen at operation, but the real 
cause of the paraplegia was renewed activity of the disease 

If the patient is treated by a method that tends to decrease the angulation 
of the spine (e g , suspension on a Fisher frame), it would be reasonable to suppose 
that a paraplegia due to mechamcal compression would either improve or, at least, 
remain stationary If, in spite of such treatment, the paraplegia become steadily 
worse, the cause must be infective In a recent case, S no, a late onset paraplegia 
steadily increased m spite of suspension at operation the spinal theca was found 
embedded m recent tuberculous granulation tissue 

The pr ognosis as regards hfe in late onseLparaol egia is goo d Even patients 
who become permanently paralysed rarely die as a result of the paralysis The 
deformity of the spine and chest is probably a greater menace to hfe Carey 
Coombs® pointed out the association of sudden fatal cardiac failure with severe 
kyphosis , but this is qmte apart from the incidence of paraplegia 

The recovery rate in Butler’s and my series of Type III paraplegias is as 
follows — 


Under 16 Years 
R W B H J S Total 

Type Ilia 24 + ii = 35 

(recovered from paralysis) 

Type Illb 6 + 6 = 12 

(paralysis permanent) 

Recovery rate 74 5 per cent 


Over 16 Years 
R W B H J S Total 
10 + 12 = 22 

13 + 7 = 20 

52 4 per cent 
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Any patient under 16 years of age with late onset par ap legia has, therefore, 
an exceHeht chance of recovery ^out 75~ ~ peTcent iHlateT^rrWprospecr 

r^K^Tare^ble to differentiate the prognosis in late onset paraplegia due to 
reneived activity of the disease from that due to compression by bone, seeing that 
m most of our cases it was impossible to be certain which of the two causes was 
operative 

Nor are we able to state in advance what chance of recovery there is likely 
to be in any particular case The only rehable giudance is jhat_giyen_by_the 
neurological features-oLthe parapleiiTrp 770) Any case m which complete motor 
pafal ^s has been presen t for more than six months and the yibrapon sense los t 
iruhli^ to recover completely BTititriias~afaiH 3attention to the comp osition 
of-nffiTc grebrospmal 'fluid m late onset^wrapIejiaTand"^ ^ possible assoa^ n 
betWeS”^ high proteiir~contenr~ahd a favourable prognosiT This observatip n 

may-prffgrto'be~ bfvaluerEurw iiave-mot-vet^^ of 

cascs~ton[usn fyanv dogmatic stateme nt 


SUMMARY OF PROGNOSFS 


A gmde to prognosis is given based on the neurological features of Pott’s 
paraplegia, irrespecpve of the cause It may be epitomized in the following way 


Very Favq hsamx- 
Paraplegia in extension 
Voluntary control never lost 
Voluntary control absent for 
not longer than 6 months 
Absence of sensory loss 
Absence of sphincter involve- 
ment 


Unfavourabi e 
Sphincter involvement 
Urinary mfecuon 
Pregnancy 


Hopeless 
Paraplegia in flexion 
Flaccid paralysis (except in 
cauda equina and brachial 
lesions) 

Loss of voluntary control for 
longer than six months 
Loss of vibrauon sense 
Old age 


All these signs are of value m determimng when a Type I paraplegia is changing 
to Type II, though they do not indicate the reason for tibe change Similarly, they 
show when a Type Illa'case is hkely to develop mto a Type Illb 

A chmcal approach to the differentiation of Type I from Type II paraplegia 
is described The histones of the vanous Type II paraplegias are highly 
characteristic 

A complete paraplegia of rapid onset is typical of conceruna collapse of a 
vertebral bod}', or thrombosis of vessels supplying the cord the two conditions 
are distinguished radiographically 

The spinal tumour syndrome is climcally unhke any other form of Pott’s 
paraplegia , the only condition ivith which it may be confused is true spinal tumour 
A Type I case contmmng mto Type II — that is, remaming paralysed com- 
pletely for SIX months or longer~is due either to pathological dislocation of the 
spine, or to compression of the cord by a sequestrum, or to contmued activity of 
the disease again, these three conditions are differentiated radiographically 

It may be objected that as several of the Type II conditions are so uncommon, 
too much attention has been paid to them in this paper, and that the suggestions 
mat ha\ e been made are unlikely to be of real value in chmcal practice We must, 
however, bear m mind that these conditions, rare singly, when taken together 
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account for 21 per cent of all paraplegias occurring during the active stage of the 
disease, and they are responsible for many tragedies Admittedly the outlook for 
the patient with Pott’s paraplegia is good, but it might be better, and, as will be 
shown in the next section of this paper, a rational plan for the prevention of per- 
manent paralysis can be based only on a careful analysis of the atypical cases, among 
which the Tvpe H paraplegias form an important group 

It IS possible that furtlier investigation will establish other causes of Type II 
paraplegia Several conditions described in the literature have been excluded 
by us on the grounds of insufficient evidence We have confined our attention 
entirely to conditions in which the underlying pathology has been defimtely 
estabhshed 

As regards Type III paraplegia, we are still very much in the dark both in our 
methods for differentiating the “ renewed acuvity of disease ” type from the less 
common type with bony compression of the cord, and also in giving a rehable 
prognosis 

A few signs are of value, but they are present in only a imnority of the cases 

Part II PREVENTION AND TREATMENT 
TYPE I PREVENTION 

Seeing that paraplegia is not infrequently the first chmcal sign of spinal canes, 
the prevention of Type I paraplegia is not always possible This is particularly 
the case in adults, in whom the disease often continues for many months with 
relatively httle bone destruction, no deformity, and few symptoms However, 
early symptoms in the form of local or referred pain are generally present, and too 
often overlooked by the chmcian Spinal caries as a cause of backache in adults 
IS insufficiently recogmzed It seems as if deformity stands in the foreground of 
the commonly accepted chmcal picture of the disease Actually, in adults, obvious 
deformity is rare and pain almost invariable In two of my cases, both adults, 
upper abdominal pain led to diagnoses of gall-stones in one case, and duodenal 
ulcer in the other The first was treated by cholecystectomy, the second by dieting 
It was not until paraplegia developed that the real cause of the pain was discovered 
In children, on Ae other hand, paraplegia as a first sign is rare The deformity 
due to bone destruction develops early and rarely escapes recogmtion, and backache 
— uncommon in children — immediately suggests a serious spmal lesion 

Nor in the estabhshed case of spinal caries is the prevention of Type I para- 
plegia always possible By pure ill-luck, the primary focus may he far back in a 
vertebral body, or in a larmna, and spread rapidly into the spinal canal In other 
cases the virulence of the infection may be such that the patient never has the 
shghtest chance of recovery the disease spreads rapidly, the cord is inevitably 
involved, and the patient soon succumbs to the generalized disease 

As far as we know, there is only one special measure apphcable during the 
course of ordinary conservative treatment that is of defimte value in diminishing 
the incidence of paraplegia — ^namely, hyperextension of the spine 

It is certain that extensive destruc tion, and probable that the form ation^f 
absces'sesroccur-mofeT^dilyliri_any ~case of pi nt. tube rculosi s in which^moyement, 
p'SladSrl^frictionTi'etween joint surfaces, is allowed duri^ the stage of acUvi ty 
In hip “disease~we~Enbw ■tKaTbonF destrucuon-and-absc^TTormation are reduced 
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to a minimum by combined traction and fixation The same is true of spinal 
canes In the spine firm fixation is not difficult to maintain, but it is impossible 




to apply efficient longitudinal traction 
to the thoracic spine where bone des- 
truction IS often so marked However, 
the same effect may be obtained without 
difficulty by hyperextension, provided 
that constant pressure is applied at the 
level of the lesion (Fig 550) When 
the thoracic spine in a case of active 
disease is hyperextended, the.mvolved 
Vertebral tend to —separate,-, not 
mfrequendy rac^graplucally .visible 
separauon actually occurs _In any case 
the vertebra: are re heve d . .from longi- 
tudinal pressure, and the. grindmg 
resulung from-,the constant^ respiratory 
movements is reduced I have been 
able to obseri'e the amount of bone 
destrojed m a large number of cases 
of thoracic canes in children, some of 
whom were treated in plaster beds, and 
others in hyperextension In the latter 
the bone loss was considerabl} less 
than m the first group H}pere\tension 
is onh neccssari’ for as long as there 
IS radiographic e\ idence of acuve 
\OL xxn— \o S8 



Fig 551 — It is possible that when inaction 
of the spine occurs in an actne case of caries, the 
contents of the abscess arc squeezed circum- 
ferenuaUj and in encroaching on the spinal canal 
ma> compress the cord ProbabH a rcicrsal of 
this process accounted for the rapid recov cry in a 
number of Goldthwait s cases of paraplegia that 
were treated bj gentle hspere-'tension of the 
spine under anaisihesia 


51 
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spreading disease As soon as activity has abated, hyperextension should be 
discontinued and tlie diseased vertebra: allowed to faU together Healing will 
then occur with the loss of fewer vertebral bodies than would have been the 
case under treatment in simple recumbency Furthermore, it is probable that 
the abscess so constantly present is favourably influenced by hyperextension 
both as regards size and shape Goldthwait* ' _fou nd that i f a patient with 
active disease and paraplegia was anaisthctizcd, cxtension~of the spmi^coilld 
easily be obtained by gentle pressure on the kyphosTlind lidf~mfTequently~the 
paralysis disappeared, often with remarkable rapidity He was unable to offer 
any explanation for this phenomenon It can only be explained by thTinfluence 
of the extension of the spine on the shape of the abscess C'Ptj?-._55r),“Tind if 
this suggestion is correct, it furnishes another powerful argument iiTlavqu^of 
hyperextension of the spine in the prevention of Type I paraplegia 

TYPE I TREATMENT 

The treatment of almost every form of Pott’s paraplegia is primarily 
conservative 

Fixation — If treatment in hyperextension is called for in uncomplicated 
thoracic disease, it is all the more necessary if paraplegia is present Any apparatus 
complying with the conditions already described (see Fig 550) may be used In 
my experience the Bradford frame is most satisfactory Adults who cannot tolerate 
frame treatment may find a hinged plaster bed more comfortable Heavily padded 
frames of the Robert Jones pattern, while providing excellent fixation, are not to 
be recommended in cases of thoracic disease, on account of the difficulty of ensunng 
that the spine is adequately hyperextended 

Unfortunately, the paraplegia is sometimes so severe that treatment in hyper- 
extension cannot be continued on account of the rigidity of the lower hmbs and 
the tendency to trophic sores Such cases must be nursed in an ordinary plaster 
bed, or, if very severe, m a reversible spinal bed In mild cases the lower limbs 
may be left free The moment spasticity becomes marked, adhesive extension 
must be apphed to the lower limbs and long metal sphnts to hold the feet at right 
angles and the knees in extension It is advisable to have the sphnts bent to an 
angle of 10° or 15° at the knees , full extension is uncomfortable and may lead 
ultimately to the development of back-knec Fixation of the lower limbs must 
be maintained until spasticity has almost disappeared In the most severe cases 
extensions and sphnts are not tolerated The spasm is uncontrollable, and if efforts 
to keep the lower hmbs straight are continued, severe trophic sores are ceitain to 
develop In these cases the lower hmbs must be left free, and every joint put 
through Its full range of movement twice a day in order to prevent the development 
of contractures 

Acute retention requires prompt catheterization under rigidly aseptic condi- 
tions Continued retention is uncommon, and I have never found it necessary 
to catheterize a patient repeatedly, or evacuate the bladdei by manual expression 
as recommended by the Sorrels In all cases with bladder involvement, it is wise 
to admimster some form of urinary antiseptic from the first, whether infection is 
present or not Severe constipation should be controlled by enemata 

Massage has no place m the treatment of established paralysis_.unlgss_there" 
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IS a lower motor neu ron lesion In the ordinary type of spasuc paraplegia, physical 
treatinenTiTc^^ for only when the paralysis is well on the way to recovery , at 
this stage massage and exercises are of great value m getting rid of the last traces 
of inco-ordmation and clonus In lower motor neuron lesions, where muscular 
wasting IS present from the first, the treatment is the same as in a case of infantile 
paralysis durmg the stage of recovery 

Operation. — Although spontaneous recovery is assured in almost every 
Type I paraplegia, there are certain cases bordering on the Type II “ continued 
activity of disease ” group, m which the paralysis is so profound and prolonged 
that the patient is reduced to a condition of extreme misery and the surgeon to 
a state of constant anxiety In these cases operation is of value 

It has frequently been observed that if an abscess appears superficially in a case 
of active disease with paraplegia, the latter begins to clear up rapidly as soon as 
the contents of the abscess have been evacuated There is an undoubted connec- 
tion between drainage of the focus of disease and rehef of the paralysis several 
useful procedures which may be classed together as lateral drainage operations 
have been evolved from this observation 

Lateral Drainage of a Spinal Abscess Costo-transversectomy — 
Although others before Menard^® had performed this operation, he was the first 
to demonstrate its value in Pott’s paraplegia By 1900, when he pubhshed his 
famous book. Etude p\ atique sut le Mol de Pott, he had performed costo-transversec- 
tomy 23 times In 13 cases recovery commenced immediately after the operation, 
in 4 after one week, and m 2 at the end of three months There were 5 failures, 
2 due to compression by bone, and 3 m which the cause of failure was unknown 
Operative Technique — According to Menard, the operation should be performed 
on the left side A transverse incision, 5 to 7 cm in length, is made over the 
vertebral end of the rib corresponding to the apex of the kyphos After the nb 
has been exposed, the periosteum is carefully elevated on the superficial and deep 
surfaces The rib is divided with mbbhng forceps at a point about 4 cm from 
the tip of the transverse process of the corresponding vertebra The transverse 
process is then cut through at its base and removed after its costal attachment has 
been divided The inner end of the iib is now lying m a penosteal tube attached 
only by its head It is removed by combined tivisting and tracDon Sometimes 
the removal of the rib opens the abscess cavity If it does not, the tunnel should 
be gently explored with the finger, and when the waU of the abscess is located it 
is incised with a blunt instrument 

Menard does not mention ligation and division of the neurovascular bundle 
in a case where more than one nb has been resected I have found that a most 
satisfactoty exposure is obtained if the neurovascular bundle is encircled with 
a double ligature, tied m two places, and divided 

When It IS proposed to resect more than one nb a longitudinal incision m the 
line of the costo-transverse joints may be emploj'ed with advantage 

Aspiration of a Thoracic Abscess — ^This form of treatment ivas introduced 
as an alternative to costo-transversectomy, the great virtue claimed for it being 
that the risk of secondary infection is almost entirely eli mina ted 

In 1908 Fincy® reported the successful aspiration of a mediastmal abscess 
Schede-' describes a most exact method for determining the depth of an 
abscess The necessary calculation is distmctly complicated, but he claims that 
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if the trocar and cannula are introduced in the way that he describes, nothing but 
the abscess will be encountered 

Calve^ believes that inflexion of the vertebral column at the site of a thoracic 
lesion squeezes an abscess laterally and posteriorly It is, therefore, a mistake to 
hope to relieve tension in the part of the abscess that is compressing the cord by 
introducing a trocar and cannula along the side and to the front of ihe vertebral 
bodies He introduces the instrument through the intervertebral foramen into 
the abscess as it hes directly anterior to the cord Though the method may be 
sound in theory, most of us would say with Delbct, “ Je n’ai pas cherche a en 
evacuer par la technique de Calve qui me partait au-dessus de mes forces ” 

The most attractive method is that described by Valtancoh He takes antero- 
posterior and lateral X-rays of the spine m the usual way, and then with barium 
in the oesophagus Having localized the abscess exactly, he introduces a slighdy 
curved trocar and cannula The instrument must not be less than 9 cm in length, 
and the bore of the cannula not less than 3 mm The instrument is passed close 
to the upper border of the rib in order to avoid the intercostal vessels, then towards 
the mid-hne, aiming directly at the vertebral body Pus is usually found at a depth 
of from 6 to 8 cm 

The disadvantages of mediastinal aspiraDon are obvious Puncture of the 
lung and even the aorta (i) have been reported, but no one confesses to any senous 
trouble having followed such accidents 

It IS a matter of history that Menard finally abandoned costo-transversectomy 
on account of the fatalities Aat resulted from infection of the sinus that he dehber- 
ately produced by operation However, those who have followed him have not 
all had the same unfortunate experience Jackson Clarke^ (1903), Wassihew^® 
(1909), Steindler^* (1929)3 and Girdlestone'® (1931) have expressed themselves m 
favour of the operation and have not considered secondary infection a serious 
menace Indeed, it never occurred in most of the cases that these observers have 
recorded No doubt this was due in part to the practice (of Girdlestone, for 
example) of suturing the wound after evacuation of the abscess, but the real 
secret of their success was that adequate conservative treatment was continued for 
many months after the drainage operation had been performed As Girdlestone 
so properly insists, costo-transversectomy is only an incident in the treatment 
Most of Menard’s patients were allowed to walk the moment the paraplegia had 
cleared up, and in the hght of our present knowledge it is quite evident that 
they were never given a real chance to recover from the active disease in the 
spine 

We are of the opimon that costo-transversectomy is of very defimte value in 
certain cases of paraplegia of early onset it is probably the best of all the operations 
that have been proposed and practised * 


* Laminectomy — Before 1900, Menard had reached the conclusion that laminectomy was 
of very limited value m the treatment of Pott’s paraplegia His views have been upheld so 
repeatedly in papers written since that time, that a detailed discussion of the operation is no 
longer necessary Unfortunately, in spite of the mass of adverse evidence, laminectomy mr 
severe Pott’s paraplegia still finds a place in the teaching and practice of many surgeons As 
will be shown later, the operation may be of some value in certain rare forms of paraplegia, 
but as a rouune procedure it is to be condemned See Table II, p 796 

Spinal Fusion — De Courcy Wheeler" and others are of the opimon that patients with 
paraplegia recover more rapidly after a fusion operation has been performed The evidence 
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The advantages claimed for costo-tra nsverse ct omy are — 

attacEsTHe mmiT cause~'of 'tKe~ paf^legia — the abscess ansing from the 
focus oLdisease in the spine 

a-^mptying of the abscess cavity reduces the pressure on the cord and may 
also reduce the toxicity of the focus — ^which, as Butler has shown, is probably of 
considerable importance in determimng changes of conductivity in the cord 

After costo-transversectomy, drainage of tuberculous material is away from 
the cord-T^ndt around it, as after laimnectomy 
^^4/The operation does not weaken the bony spine, as does laminectomy 
^The technique is not parucularly difficult, nor is there any great operauve 
risk 

y^A''Telatively large drainage canal is created, through which it is possible 
to evacuate not only fluid pus, but granulation tissue, bone sand, and caseous 
material This cannot be accomphshed by any of the methods of aspiration that 
have been described 

v7<^Any further collection of pus that may form after costo-transversectomy 
will come to the surface at the site of operation If the wound has been sutured, 
aspiration may safely and easily be performed at a point just to one side of the 
incision 

If a sinus forms, it should be regarded as beneficial rather than dangerous 
It indicates that continuous drainage is needed for a longer or shorter period, and 
the sinus will close as soon as the lesion in the spme begms to heal Secondary 
infection did not occur in any of our cases 

Drainage of a cervical abscess causing pressure signs is exactly analogous to 
costo-transversectomy, and need not be described separately 

It has already been shown that owing to conunued activity of the disease, 
a certain number of cases that commence as Type I end as Type II , compression 
and mtoxication of the cord continue for so long that irreparable damage is inflicted 
It is therefore necessary to consider together the operative treatment of Type I 
and the treatment of Type II due to continued activity of the disease 

Costo-transversectomy is indicated in profound Type I paraplegia Though 
recovery may possibly be expected to occur spontaneously, there is no reason why 
the patient should be allowed to suffer for many months if a simple and safe 
operation can give him lehef 

Case S 24 — h girl, 8 years of age, was admitted to the Country Branch of the Royal 
National Orthopaidic Hospital in July, 1929, with spinal caries of about four months’ dura- 
tion The X-ray showed an early lesion of Th 9-10 with a small fusiform abscess 
November, 1929 — ^X-ray, abscess larger 
October, 1930 — Onset of paraplegia 

During the following eleven months the paraplegia became more and more profound 
unul the limbs were held rigidly in extension, \oluntary power was lost, and sensauon (except 
iibrauon) absent below the level of Th 10 Scnal X-rays showed a steady increase in size 
of the abscess It w'as decided that costo-transversectomy should be performed, but the 
parents obstinately refused to give their consent 


supporting this view’ is not convincing, and in America, where fusion operations are often 
perforined earlv in the course of the disease, many cases have been found (by Steindler and 
I example) to develop severe paraplegia after the performance of a fusion operauon 
^\o cases my senes, Nos S 45 and S 75, developed paraplegia after ‘successful ’ fusion 

not've “bcen'prmed paraplegia has 
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February, 1932 — Patient removed from hospital against advice, and nursed at home 
During the following two years she was visited regularly 

August — A large abscess appeared below the left 12th rib 

October— Abscess ruptured, discharging at least a pint of pus Almost immediately 
the paraplegia began to clear up 

September, 1934 — Good voluntary power, but still a little spasticity 

In this case, fortunately for the patient, spontaneous drainage occurred, but 
It IS clear that had operation been performed in 1931, she would have been spared 
twelve months’ misery Furthermore, it is probable that the paralysis would have 
cleared up completely after operation, whereas now the lower limbs are still a litde 
spastic The following case provides a happy contrast 

Case S 38 —A girl, 12 years of age, was admitted to the Royal National Orthopaidic 
Hospital (Great Portland Street) in September, 1922, under the care of Mr Jackson Clarke, 
With two months’ history of trouble m the back and weakness of the lower limbs On 
admission she was found to have an early lesion of Th 6-S, and well-marked but not severe 
paraplegia 

November, 1922 — Complete loss of voluntary power, anaisthesia below Th 8, and incon- 
tinence of urine 

Dec 4 — Costo-transversectomy (Mr Jackson Clarke) Large abscess opened 

Dec 19 — Complete sensory recovery, a little voluntary control of the toes No incon- 
tinence 

Dec 27 — Wound soundly healed Transferred to Country Branch, Stanmore, con- 
servative treatment continued 

During the following two years, the abscess reappeared and was aspirated repeatedly 
The paraplegia cleared up completely 

September, 1925 — Discharged, walking well Condition since this date most sausfactory 

This is an example of a perfeedy managed case As soon as it became evident 
that the paraplegia was certain to be severe and prolonged, operation was performed 
As a result the patient was completely paralysed for only two months The costo- 
transversectomy ensured that further collections of pus would make their way to 
the surface and not towards the spinal canal they were dealt with successfully 
by aspiration Conservative treatment was continued for an adequate length of 
time after operation 

Clearly, then, we are not justified in temporizing with any severe Type I 
paraplegia, for it may develop into a hopeless Type II case Operation should not 
be delayed for longer than six months after voluntary control has been completely 
lost,* provided that the X-ray shows a defimte abscess shadow It has already 
beeiT^hown that spontaneous recovery after more than si\ months of complete 
motor paralysis will be either incomplete or entirely absent 

Several of my cases were operated on too late — eighteen months, two years, 
or even three years after the onset of complete motor paralysis — in no case with 
the shghtest benefit {see Table I, p 795) 

A further indication for opeiation is evidence of pressure on other vital struc- 
tures — with or without paraplegia In one of our cases, a large cervico-mediastinal 
abscess was the cause of severe paraplegia and marked respiratory obstruction 
Complete relief rapidly followed incision and evacuation of the abscess 


* It must be emphasized that paraplegia of only six months’ duration is not necessarily 
an indication for operation Paraplegia may be present for as long as two years, and yet 
voluntary control may never have been completely absent 
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type n PRE^TENTIOX 

From dl that has been sad of the pathology of concertma coUapse of a single 
rertebral body, pathological oislocanon and compression of the cord by a seques- 
tnm. It IS dear that Siese conditions can generally be prevented by prolonged 
hvperestension of the spme This is in fact the only non-operative measure of 
anv value in the prevention of Type II paraplegia, but unfortunately the condition 
of lie patient is sometimes so critical that this ideal method of nursmg cannot be 
employed — and only too often the acadent that damages the cord beyond hope 
of recovery has occurred before the patient comes under treatment. 

TYPE n TREATMENT 

In thrombosis of vessels supplymg the cord and m concertma collapse of 
a vertebrd body, no radical treatment is of any avail Early lammectomy is 
mdicated m all cases of spmal rumour syndrome, though it has yet to be shown 
lia r the condition may be completely cured by surgical mtervention Costo- 
transversectomv is mdicated m ail cases with contmued activity of the disease, and 
there is abundant evidence to show that recovery wdl occur, provided that the 



F G zSZ. — paJick^cal d-sVcntJcr: the coni is stretched ever a «harp rdre m the £ccr of the 
C 2 r:ah The •“ire is fv.rz:ed b’- the rcrui-ris cf a vertebral bodv ts part a mere o- less CQmpie’'t 

’rre eerma^mp the «pmal ccrc Is: creer to decom:?'*ess the coni the rmc m-s* be broeves. ax:ter*o-iV 
1 ce lost m the crerasen is nr' shcran — dins cn of the one m-er'’er'ebrai disc that holds the o5e:dmc 

fracmen' to its ne-^ubcurm^ ver'sc-al ccc'* Th-5 should present co tecnrx-Cal cLScuInes 

operation is performed early and that the patient does not succumb to generalized 
tuberculosis The details of treatment have alreadv been discussed 

No case of compression by sequestrum has yet been dealt with successfiiUy 
oy operation. Theoretically, it would seem possible to remove even a large 
sequestrum ftom the front of the cord by a large costo-transversecromy approach 
In Cess S 5S a sequestrum was thought to be the cause of a severe persistent para- 
plegia c dense irregular shadow was visible m stereoscopic lateral X-rays lymg 
inmecLccelv anterior to the cord m the centre of an extensive tuberculous focus 
Afte^ resedon of two ribs and. ligation of the mtervemng neurovascular bundle, 
.. goon espOiUre of the focus was obtamed. The ‘ sequestrum ' proved to be 
a large dense mass of caseous matenal^ which I removed without difficulty If 
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the mass had been a sequestrum, it could probably have been removed )ust as easily, 
and I see no justification for the pessimism of the Sorrels about this condmon^* 
The primary difficulty is in recognising the presence of a sequestrum at an early 
date 

In pathological dislocation radical operative treatment may hold out some 
prospect of rehef, and although I have no records of successful operative interven- 
tion, It must be evident that an operation based on a clear understanding of the 
morbid anatomy of the condition is at least worth a trial 

As the fragment of bone responsible for compression of the cord is part of 
a vertebral bod)', it must at the same time form part of a bony ring encircling the 

spinal canal The integrity of this ring will 
depend upon the evtent to which the pedicles 
have been eroded by the disease If the anterior 
' half of the ring could be resected, the cord v ould 
be liberated, and this should be the aim of any 
operation designed for the rehef of this condition 
The steps of such an operation arc shown in 
Fig 552 In Case S 37 {sec Fig 546) I performed 
a laminectomy and found the cord stretched over 
a bony ridge m the floor of the spinal canal the 
right pedicle attached to the ridge was resected 
and an attempt was made to remove the latter 
This step appeared to be successful, and the 
theca, which up till that moment had been white, 
tense, and pulseless, became pink, lax, and pulsatile 
Unfortunately, there was no improvement in the 
paraplegia after operation, and the patient died of 
acute tuberculous pneumoma and sepsis from sores 
seven weeks later At the autopsy it was found 
that the bony ridge had been incompletely removed 
{Fig 553) , the left half was sail present and the 
cord stretched over it It is probable that the 
angulation increased after the operaaon, and that 
an incomplete removal of the ridge, apparently 
adequate at the ame of operaaon, did not aflbrd 
permanent decompression of the cord It is on 
this failure that the suggested operaaon is based 
Fig 553 —Case s 37 The cord Due Consideration has been given to the possibihty 

of 3 postero-lateral attack on the ridge by an 
approach resembling a costo-transversectoniy, but 
as the ridge may be attached to both of its pedicles, it must be clear that the only 
reasonably safe and sure method of removal of the triangular fragment is in the 
way suggested 

Among German surgeons — Tillmanns,^® Borchers," and Nureddin,-^ for 
example— there is remarkable unanimity in advising laminectomy for disease com- 
mencing in the neural arches— posterior spinal disease Operation is indicated 
even m the absence of paraplegia It is the surgeon’s one opportunity for perform- 
ing a complete excision of the diseased bone in a tuberculous spine If a radical 
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operation is not performed, infection of the bodies will almost invariably follow, 
as in two of my cases Successful operations have been recorded by Sharpe-® and 
Pels-Leusden,®“ though in the case reported by tlie latter a lesion appeared latei 
in the bodies of Th 12 and L i, m spite of a complete excision of the imtial focus 
in the arch of L i 


TYPE III PREVENTION 

Late onset paraplegia occurs only after severe and extensive disease of the 
thoracic spine which has led to the development of considerable deformity The 




Fig 555 — X ray of spine oi patient sho\n in Fig 554 


prevention of this very common variety of paraplegia is dependent upon the effi- 
ciency of the treatment of the active disease The frequency of late onset paraplegia 
(accounting for about 50 per cent of all cases) is a reproach on the management 
of spinal caries in this country 

The essentials of efficient treatment are — 

1 Reduction of bone destruction to a mimmum This is best accomphshed 
by nursing the patient m some form of hyperextension apparatus 

2 Prolonged treatment in recumbency unul long after bone destruction has 
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ceased and signs of repair are apparent ladiographically Again it must be empha- 
sized that in most cases the cause of late onset paraplegia is renewed activity of the 
disease In a number of our cases it was very evident that the disease had never 
really healed the patients were not kept on their backs for a sufficient length of 
time In some cases four years’ continuous treatment is essential 

3 When bone destruction has come to an end, simple hyperextension ^which 
holds the focus open — should be discontinued and the involved vertebra allowed 
to fall together and fuse At the same time compensatory curves must be induced 
above and below the lesion, so that the patient will have a balanced spine when he 
gets up {Ftgs 554, 555) The nearer the centre of gravity approaches to the spinal 
column, the less leverage will there be at the site of the heahng lesion, and the more 
the compressive force tending to bring the involved vertebra firmly together, so 
encouraging fusion 

4 At this stage some form of fusion operation may be performed to strengthen 
the weak point, but before this is done the involved vertebra must be in good 
contact with each other, and compensatory curves must have been produced 

Late onset paraplegia rarely occurs after efficient treatment of the active and 
heahng tuberculous spine 

TYPE III TREATMENT 

The treatment of late onset paraplegia is essentially conservative Prolonged 
rest in recumbency at an open-air hospital is necessary, as there is usually a recrudes- 
cence of active disease in the spine Hyperextension is of very doubtful value, 
and there are no rauonal grounds for employing it 

In a certain number of cases (25 per cent in children, 50 per cent in adults) 
It becomes evident, as treatment is continued, that recovery is unhkely to take place 
With purely conservative measures The question of operative intervention must 
be considered We must remember that these cases are bad risks — ^whatever 
operation, spinal or abdormnal, is performed on them There is gross deformity 
of the chest, the vital capacity is dimimshed, and there is generally some degree 
of cardiac inefficiency As late onset paraplegia is rarely fatal of itself, operation 
should therefore be advised only with great caution 

If a fresh paravertebral abscess is clearly demonstrable, costo-transversectomy 
is indicated {Table I, Case B 45 — p 795), though generally the reactivated focus 
is confined to the spinal canal 

Laimnectoray is usually the only hope, but there is a danger pecuhar to this 
operation Examination of many specunens from cases of late onset paraplegia 
shows that the integrity of the spinous processes and lanuns (which are often sohdly 
fused) IS sometimes the only factor preventing gross dislocation of a severely 
damaged spine If laminectomy is performed (without subsequent grafting), the 
bony spine is virtually transected and subluxation may occur, and so lead to even 
inore extensive damage to the cord than was present before operation In some 
of our cases this actually happened, either soon after operation or when the patient 
was allowed to sit up in a support, and the last state of that man is worse than the 
rst Quite apart from this risk, the removal of epidural granulation tissue or 
simple decompression of the cord for late onset paraplegia is not often followed by 
recoi erjf peration was successful in only 2 out of 9 of our cases Radical treat- 
ment may sometimes be justifiable, but only when requested by the patient or his 
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relatives after the poor chances of success have been fully explained The operation 
Itself should always be combined with grafting 

It is possible that operation will prove more successful in cases where the cord 
IS stretched over a bony ridge Simple laminectomy is futile {see Fig 538 and Table 
//j Cases S 43 and S too — p 797) Nothing less than the removal of the hump 
over which the cord is stretched will suffice 

In Case S 82 there was good reason to suppose that bony compression was the 
cause of a late onset paraplegia {Fig 556) The patient was at first under my care. 


A 


I 

I 


Fig 556 — Ca5c S 82 A \\cman cf 42 >cars Apparently healed ihonco-lumbar canes, paraplegia 
of gradual onset occurring about thirty jears after the disease had been actne Lateral X-ray taken after 
iniection of lipiodol via cisterna magna, shows incomplete thecal block — probablj due to projection 
backwards of bony spur at A 



but was transferred later to Mount Gold Hospital, Plymouth, under the care of 
Mr Norman Capener I suggested to him that if the paraplegia did not clear up 
under conservative treatment, operation might be worth considering Some 
months later he wrote to say that as the woman’s condiuon was not improving, 
he had explored the spinal canal His account of the operation is as follows — 

Curved incision to right of kyphos Skin-flap turned medially At apex of kyphos 
right sacrospmalis divided transversely and retracted upwards and downwards Lamina:, 
transverse processes of three or four vertebra: stripped subperiosteally on right side only 
The two central transverse processes were then excised together with the lateral portions of 
the laminas almost to the roots of the spinous processes corresponding pedicles resected 
The intervening nerve-trunk, which appeared to be the first lumbar, was divided about J in 
from the theca and used as a means of rotating the theca backwards On account of the 
deformity, the bodies of the vertebrie came well into view and the region of the posterior 
and right lateral surfaces was readily explored Absolutely no evidence of acuve tuberculous 
disease was found At the apex of the deformity the intervertebral spaces could be recog- 
nized but were apparently completely ossified There seemed no doubt that the lesion was 
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quite healed After the cord had been rotated and the e\tradural stripping of the posterior 
surface of the bodies carried inwards anterior to the cord, a definite bony spur was encoun- 
tered During the stripping of this spur sharp spasms of the legs were produced The 
spur appeared to be projecting from the posterior inferior edge of a vertebral body slightly 
cephalic to the actual apex of the kyphos This spur was cut away with a chisel, the muscles 
were drawn together, and the wound closed 

The mght following the operauon the paucnt had no spasms for the first time for many 
months Her improvement was very obvious and has continued ever since 


SUMMARY OF PREVENTION AND TREATMENT 


Type I — 


Type II — 

Acute thrombosis of vessels 
supplying the cord 
Concertina collapse 
Spinal tumour syndrome 
Continued activity of disease 

Compression by sequestrum 

Pathological dislocation 

Posterior spinal disease 


PrCVCNTION 

Not always possible 
Hyperextcnsion of 
definite value 


Triatment 

a Primarily conservative 
b Costo-transversectomy in any 
severe case likely to become 
Type II ‘ continued activity 
of disease ’ 

c Incision of abscess in cervical 
cases, particularly if there is 
also marked pharyngeal 
obstruction 


Not possible 


Operation contra-indicated 


Hyperextension 
Not possible 
Costo-transversectomy 
while still Type I 
Hyperextension 

Hyperextension 

Not possible 


Operation contra-indicated 

Laminectomy 

Costo-transversectomy 

Removal of sequestrum should be 
attempted 

Removal of bony ridge possibly 
of value 
Laminectomy 


Type III— 


Efficient treatment of 
the tuberculous spine 
at every stage 


Conservative In severe cases, 
possibly laminectomy and graft 
removal of tuberculous material 
or of bony ndge if mechamcal 
compression is present 


It has been shown that the efficient treatment of uncompheated spinal caries 
IS of value in preventing the onset of paraplegia — particularly Type HI 

When paraplegia is present the treatment is primarily conservative In severe 
Type I cases timely costo-transversectomy is of value, not only in shortening the 
duration of paralysis, but in preventing the development of Type II paraplegia 
due to continued activity of the disease 

The less common forms of Type II paraplegia, although very grave conditions, 
may possibly yield to operative treatment 

In Type III paraplegia we are almost confined to conservative treatment , so 
far operation has yielded but few successes 

Laminectomy as a routine operation for severe paraplegia is to be condemned , 
the results are appalling However, there are a few uncommon but very definite 
indications for its performance 


The writers of the two preceding papers desire to express their thanks to the 
many surgeons who gave permission for their cases of Pott’s paraplegia to be included 
in the present series , also to their assistants, and the members of the administrative, 
nursing, and laboratory staffs whose help has been so valuable 
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SKELETAL LIPOID GRANULOMATOSIS 

{Hand-Schullei -Chi istiaii's Disease) 

Bv JOHN FRASER 

TEGIUS PROFESSOR OF CLINICAL SURGERY IN THE UNIVERSITY OF EDINBURGH 


INTRODUCTION 

It has long been recognized that certain disturbances of hpoid metabohsm may 
constitute a pathology which creates important considerations of diagnosis and treat- 
mentj and, while there is an underlying factor common to all the conditions grouped 
under this heading, there are certain distinctions which justify the adoption of an 
individual specification The distinctions are based upon a variety of factors — 
differences in the biocheimcal agencies which appear to inmate disease, m the type 
of tissue affected and the reaction which these tissues display, in the prognosis, and 
in the response to therapeutic measures It is upon such grading that a sub- 
division has been based which includes at present some five varieties of disturb- 
ance of hpoid metabolism They are Gaucher’s synch ome, in which a lipo-protein 
of the cerebroside type imuates a morbid anatomy , Niemann-Pick’s syndrome, 
associated with a phosphatid hpoid tissue deposit, Tay-Sachs’ syndrome, probably 
attributable to a cerebroside protein derangement, Hand-SchuIIei-Christtan’s 
syndrome, in which an error in cholesterol metabohsm is apparently the factor 
responsible, and a somewhat hetei ogeneous group, the disonctions of which have 
not yet been fully investigated, but which may be said to include xanthoma, 
xanthomyeloma, and xanthelasma, conditions which are attributable to degrees of 
cholesterolserma If an attempt is made to summarize the factors which exert 
a common and umversal influence in what seems to be a concatenation of diseases, 
It will be found that for certain obscure reasons a state of affairs arises in which 
an excess of hpoid circulates in the body fluids A proportion of the excess is taken 
up by body cells of the histiocyte type, and thereafter a series of cell changes 
constitutes a pathology which is reflected in various chmcal signs, in quesuons of 
diagnosis, of prognosis, and of treatment 

The purpose of this paper is to present a study of certain aspects of Hand- 
Schuller-Christian’s syndrome, more particularly in respect of the changes which 
affect the skeleton , and in so far as it is a hpoid derangement assoaated with the 
formation of granulation tissue, and because our interests are more particularly m 
relation to bone changes, it seems appropriate to use the title of skeletal hpoid 
granulomatosis 

It may seem at first sight that the surgical interests of the subject are by no 
means evident, but reflection will show that the matter is one of real surgical 
importance The crmcism may be offered that the condition is so rare that it 
scarcely justifies a detailed or serious consideration, and the fact that no detailed 
pubhcation on the subject exists in British hterature would seem to support this 
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view 5 but the probability is that the behef m its rarity has been exaggerated, for, 
if a single surgical charge encounters three cases within as many years, the hkeh- 
hood IS that the occurrence of the disease is being overlooked, that the diagnosis 
IS being confused, and that consequently treatment is not always appropriate For 
these reasons alone the subject is worthy of consideration, and, if further justifica- 
tion IS needed, it may be found in the fact that here is a subject of immense patho- 
logical interest, a matter which may well have far-reaching association with problems 
of tissue reaction and tumour growth 


CASE REPORTS 


I feel that it will stress the pracucal sigmficance of the problem to recount 
a summary of the chmcal histones of four cases which have been under observation 
m the past few years 


Case I — In June, 1928, it was noticed that a female, aged years, of unexceptional 
personal and family history, had developed a limp in relation to the left hip Examinauon 
appeared to exclude the possibihty of a primary joint lesion, but radiography revealed that 
the left iliac bone was the site of an extensive rarefactive process There was no doubt that this 
lesion, whatever its nature, was the factor responsible for the hmp, and, as the diagnosis 
was uncertain, a biopsy was earned out Histological investigation revealed the picture of 


a lipoid granulomatosis showing the characteristic 
lipoid-contaimng histiocytes and mulunuclear 
giant cells, features which will be fully discussed 
when the histopathology is described 1 confess, 
however, that at this stage the histological 
diagnosis was not established, and it was only 
in the light of subsequent experience that the 
real character and sigmficance of the picture 
were appreaated In the beginmng the appear- 
ances were nustaken for those of myeloma, and 
the questions of prognosis and treatment were 
oriented accordingly The further history was 
that bone changes of a sinular nature appeared 
in relation to the right ilium, the right femur, 
the bodies of the vertebra;, and the calvaria 

557) 

Treatment was instituted by radium packs 
applied over the affected bones, and by deep 
radiotherapy, the view being taken that the case 
was one of multiple tumour formauon of the 
myeloma type Under this treatment the child 
gradually improved recalafication appeared in 
the ratified zones, and to-day she is in good 
health, although the areas originally affected still 
show extensive lacunization In this instance 
the error in diagnosis entailed the omission of 



Fic 557 — Case 1 Radiogrsm illustrating defects 
in the left paiietc-ccciFital region 


special lines of investigation, and the case record is therefore imperfect, but, reviewing the 
condition m the light of fuller knowledge, there appears to be no doubt that the condition 
was one of hpoid granulomatosis of the cholesterol type 


► „ ^ V ®Sed 3 years, was adrmtted to hospital in November, 1932 It was 

stated that the first sign of health disorder was noted at the age of 2 years, when the teeth 
berame affected by what was thought to be an extensive infective process The teeth were 
ex raor nan y so t, crumbhng down to the level of tbe gums, and in several instances were 
extruded from what appeared to be pockets of inspissated pus The stature and bony 
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pa!n m th1’tTeg.?r cxpenencng 

On evammanon there was found a fluctuaung swelling immediately above the left 
mastoid, and, on the supposition that this was an abscess, the swelling was explored by 

Md”L° 1 ^ quantity of faintly blood-stained fluid was^removed^^ 

and on examimtion showed the charactenstics of cerebrospinal fluid At this point the 
child was brought under our observation He was found to be under weight (38^ lb ) and 
poorly developed, and those who were concerned tvith the care of him in hospital were soon 
made aware that he was unusually fractious and irritable The facics showed slight undue 



Tig 558 — Case 2 Amcro-posicnor radio- Fig 559 — Case 2 Lateral radiogram of iKull 

gram of skull show ing defects in left temporal showing extensive calvarial defects in occipital and 

region and left half of the mandible left temporo sphenoidal region 

projection of both eyes on examining the skull there was found on the left side an extensive 
osseous defect involving the greater wing of the sphenoid, the squamous portion of 
the temporal, and the occipital bone In this area the pulsation, of the underlying brain 
was palpable and visible The left half of the mandible was enlarged, as though it were the 
site of a central cyst or tumour formation A routine examination of the various systems was 
carried out, it yielded a negative result except in so far as the urinary system was con- 
cerned, m relation to which diabetes insipidus was revealed, 75 oz of urine being passed 
in twenty-four hours, with a specific gravity of 1004 The entire skeleton was radiographed, 
and there was found an extensive lacuna in the left spheno-temporo-occipital region with 
smaller lacuna: in the frontal, the right parietal, and the occipital regions {Ftgs 558, ^9) 
The swelling of the left half of the mandible was shown to be due to a central cyst expanding 
the cortex 

I confess we were at a loss to know the explanation of the various findings, or to trace 
the thread by which they might be linked up and associated, and it was at this stage that we 
were fortunate enough to enlist the interest of Mr David M Greig, the Curator of the 
Royal College of Surgeons Museum in Edinburgh He taught us wisdom on many points, 
and It was he who suggested that the case under observation might be an example of the 
Schuller-Chnsuan syndrome, or, as he preferred to designate it, skeletal lipoid granulomatosis 
Further mvestigauon was accordingly made The cell picture of the blood was normal , 
the blood calcium was slightly raised (n 6 mgrm per cent), the calcium output of the urine 
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^^as normal, the blood-cholesterol ^\as raised to 267 mgrm per cent One of the skull 
lacun-u Nsas explored, there t\as found to be complete disappearance of the ossified tissue, 
the cap being occupied by a quantity of ycliouish rubbcr-like matcnal which was closely 
adherent to the underlying dura mater This tissue on being submitted to microscopical 
examination showed the characteristic appearance of a granulomatous disturbance, while the 
presence of histiocytes, foam cells, and multinuclcated gnnt cells made it clear that the 
lesion was of the Schiillcr-Christian type 

The fate of this child was extremely unfortunate After a course of deep radiotherapj, 
from which he derived considerable benefit, he returned home, to succumb to an attack of 
post-mflucnzal pneumonia in Tebruary, 1933 


Case 3 A male, aged 4 vears, born in India, of whose early medical history no more 

need be said than that he was described as an underdeveloped and somewhat irntablc baby 
He had the reputation of being a remarkably thirsty little creature, and it may be allowed 
that he desen'cd such a desenpuon when 1 say that he someumes consumed three quarts of 
water in twenty-four hours In December, 1932, a swelling the size of a cherry was dis- 
covered o\er the centre of the occipital bone It was believed to be a sebaceous cyst, but, 
as It was increasing in size, its removal was decided upon, and this was carried out in January, 
1933 Operation revealed that the diagnosis was erroneous, the tumour was a solid one, 
and not only so but it was associated with disappearance of the underlying bone, while it 
showed evidence of involving the dura mater The appearance suggested a mahgnant 
condition, and, when the tissue was submitted to microscopical examination, the worst fears 
appeared to be confirmed, for the pathologist reported that the tumour was a sarcoma About 
this time what seemed to be irrefutable confirmauon of the mahgnant character of the lesion 
was demonstrated when a tumour of the left clavicle, assumed to be a secondary deposit, 
made us appearance 

In view of the gravity of the prognosis the parents were advised to return to this country 
as soon as possible, and the child came under our care in March, 1933 The appearances 
by that time were in many respects characteristic The child was nervous and irritable, 
he was small for his age and considerably under weight (his weight at 4 years being 22 lb 
and his height 2 ft 81 in), he was particularly resentful of any attempt at examination, 
his eyes showed a slight degree of exophthalmos, the scalp veins were unduly prominent, 
particularly when the child strained or cned On handling the skull there was found to be 


an extensive defect of the calvaria in the ocapital region, the area measuring 4 cm by 5 cm , 
there was a smaller lacuna in the centre of the left parietal bone The left half of the mandible 
was enlarged, while the medial half of the left clavicle showed a fusiform enlargement the 
size of a bantam’s egg No abnormality could be detected m the rest of the osseous system 
The teeth w ere extremely unhealthy, many being vv orn to the gum lev el, w bile the tvv o anterior 
to the molar teeth in the left half of the mandible were obviously loose, and it was noticed that 
when they were ‘ rocked’ by the finger a small quantity of yellowish inspissated material resem- 
bhng pus appeared around the edges The posterior chain of the deep cervical lymph nodes 
on both sides of the neck was enlarged, each gland being about the size of a hazel nut, there 


was no pain associated with the enlargement, and there was no evidence of periadeiutis 
The respiratory, circulatory, and alimentary systems appeared to be normal Investigation 
of the urinary system yielded some interesting results There was a pronounced polyuria, 
an average of 90 oz being passed m twenty-four hours, and m relation to this degree of 
polyuria there was a corresponding degree of polydypsia, over 100 02 of fluid being con- 
sumed m the same period of time The blood showed a normal picture so far as red and 
white cell counts and hemoglobin readings were concerned, but a biochemical investigation 
revealed a defimee increase in the hpoid content, the readings being as follows Total 
cholesterol 236 mgrm per cent, total fatty acid 287 mgrm per cent, lecithin 274 mgrm per 
cent This result revealed a moderate degree of cholesterolasmia if one accepts the normal 
cholesterol content of the blood as too to 150 mgrm per cent 

A radiographic investigation of the enure skeleton was carried out The occipital and 
right parietal bones were the sites of extensive lacuna, the edges of which showed a charac- 
eristic irregular map-hke outhne (Fig 560) , the centre of the body of the left half of the 
mandible was occupied by a cyst-Jike formauon, and it was interesung to notice that the 

half f '^PP'^^red to he within the confines of this cavity The medial 

bait of the left clavicle contained a central cyst-like deposit, which was causing expansion 




1 





Fig 560 


-Case 3 Laterat radiORram of sku'l showing 
extensive cnUatial defects 
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o^hc cortical bone and absorption of the cancellous interior The remainder of the osseous 
system appeared to be healthy 

At this stage an opportunity was afforded of examining sections of the skull tumour 

which had been removed in India m January, 
I 933 > and it was found that the microscopical 
picture was charaaeristic of a hpoid granulo- 
matosis of the Schuller-Christian type 

The diagnosis of the condition appeared 
to be fully established, and under a scheme 
of treatment which included deep radio- 
therapy and pituitnn injections the child 
improved He is at the present date in 
reasonably good health, but in the progress 
there have been two episodes which are sig- 
mficant of the disease and of the way in 
which It may be associated with problems in 
local diagnosis 

In October, 1933, was complained 
of in the left half of the mandible, and on 
the supposition that there was a tooth infec- 
tion, the left canine of the first dentinon was 
removed It was found that the buned 
portion of the tooth was covered with a 
yellow cascous-Iike substance, while a quantity 
of a similar material (which as a matter of 
fact was mistaken for pus) escaped from a 
cavity in the jaw with which the apices of the tooth had been communicating A subsequent 
analysis of this substance showed that it was largely composed of cholesterol (See Ftg 565 ) 

In November, 1933, the child developed the 
signs and symptoms of acute right mastoid infec- — 

tion Operation was carried out, when there was 

found to be an extensive infiltration of the mastoid * 

sinus and the squamous portion of the temporal 
bone by a deposit similar to that which had been 
encountered in relation to the teeth The appear- 
ances suggested inspissated pus, and no doubt 
there was a certain clement of infection, but 
analysis showed that the deposit was largely 
composed of cholesterol 

Case 4 — I am permitted to quote this case 
by the courtesy of Dr Leila Hawksley, Pathologist 
to the Cancer Hospital, Fulham Road, London, 
and Professor Woodburn Monson I take the 
opportunity of expressing my indebtedness to 
them for allowing me to study the case history, 
and examine various radiograms and pathological 
material illustrative of the case 

A female, aged 8 months was brought to the 
Out-patient Department of the hospital in January, 

1932, with the history that a month previously 
It was noticed that she was not using the right 
arm freely Examination showed that there was 
a swelhng involving the infraspinous area of the 
right scapula (jFig 561), it was ovate, some 60 mm 
in length, and on radiography it was found to be 
associated with an expansion and erosion of the 

bone in an area immediately inferior to the glenoid cavity No other bones were affected, the 
various systems appeared to be healthy, there were no blood changes, no polyuria, and no 
disturbance of the eyes 










Fig 561 — Case 4 Radiogram showing the 
tumour of the right scapula (By permission of 
Professor Woodburn Mortson ) 
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On J^n 14 the swelling w'as explored, and a poruon removed for microscopical examina- 
tion The histopathology illustrated appearances suggestive of a lipoid granulomatosis, Aat 
IS to sayj hpoid-containing cells of the histiocyte type and mulcinuclcar giant cells 
tumour was treated by radium applied interstitiallj', a dosage of 2,568 radium-hours 
being given 

In July, 1932, the child was rc-cxamincd The swelling of the right scapula persisted, 
and there w'as found a small tumour arising at the centre of the left parietal bone, while the 
calvaria m an area immediately underlying the tumour had disappeared The child was kept 
under observauon, and by November, 1932, further bone deposits appeared in the skull, 
the left scapula, the right ilium {Fig S^~)> skull deposits being associated 

with palpable areas of tumour formation Meantime the child’s general health show'cd 

detcriorauon, but there was no evidence of any 



Fig 562 • — Case 4 ” 
traung the defect m the 
deposit m the neck of th 
cf Professor Woodburn ASonson ) 


visceral or blood change, the Wassermann 
reaction was negative Further bone deposits 
now' made their appearance in the skull 
{Fig 563), the left mandible, the left clavicle, 
and the right ilium There is no record 
that polyuria existed 



riG 563 — Case 4 Radiogram of the skull The 
chart-hke outline of the skull defects is well shown 
{By permission of Professor Woodburn Mortson ) 


Deep radiotherapy was begun in November, 1932, and from that time improvement 
became evident The last report indicated that the skull tumours had disappeared, and that 
the lacunae were being replaced by new bone The other bone tumours also show'ed signs 
of improvement, and the child appeared to be in good general health and developing normally 


These are the presentations of four cases which show certain features m 
common-deposits, chiefly in the membrane bones, of such a nature as to be 
mistaken for mahgnant tumour formation, and illustrating a pathology which, while 
It bears resemblance to primary tumour formation, appears to have its explanation 
in a stimulus of reticulo-endothehal tissues by a chemical substance of a hpoid 
character The cases may be regarded as lUustrating the disease in the early stages 
ot Its progress, and, as we shall see, a later and more extensive pathology impLs 
a wider and more varied chnical history f 
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THE HISTORICAL ASPECT 

Before discussing the various aspects of the condition which these cases 
illustrate, I propose to present a short historical account of the disease, for it is 
interesting to recall the phases and stages by which one’s knowledge of the disturb- 
ance has advanced 

Priority of recogniuon is generally ascribed to Alfred Hand,^ who pubhshed in 
1S93 2 case showing a trilogy of features— calvarial osseous defects, exophthalmos, 
and polyuria The condition was undoubtedly one of lipoid granulomatosis, but 
Hand, misled by the caseous-hke appearance of the granulation deposit, attributed 
the changes to tuberculosis Literature, however, contains an earlier record, and, 
though the story is incomplete and the diagnosis was unsuspected, there is abundant 
interest m the facts I am indebted to Mr David M Greig for bringing this case 
to my notice The details are as follows — 

In 1865 Thomas Smith,- of London, examined a child 4] years old who had 
developed a swelhng over the ocapital bone The swelling was described as soft 

and fluctuant, and on the supposition 
that It was an abscess. Smith was asked 
to operate upon it He found, however, 
that, though fluctuant, it also pulsated, 
while there was an evident deficiency 
m the underlying skull He therefore 
refused to incise the swelhng Other 
areas of deficiency appeared m the 
calvaria, and, when some months later 
the child succumbed to an attack of 
whooping-cough and South had an oppor- 
tunity of exanumng the parts, he found 
that the area in which the original 
swelling appeared was occupied by a 
quantity of yellowish inspissated material 
which he described as “ a dried-up 
abscess ” When the appearance of the 
calvaria as figured in Smith’s paper is 
recalled (Fig 564), there can be little 
doubt that the case was an example of 
hpoid granulomatosis The record is, 
of course, incomplete, and there are 
many details about which, m the hght of 
present knowledge, we would hke infor- 
mation, but the evidence which exists suggests that here was an example of the 
disease with which this paper is concerned 

I have already alluded to Hand’s case He pubhshed the details m The 
Archives of Pediatrics, 18933 under the heading “ Polyuria and Tuberculosis , and, 
according to his descnption, what he regarded as tuberculous deposits in the calvaria 
and skull base were associated with the symptom of polyuria Everything points 
to Its having been a case of lipoid granulomatosis manifesting the signs of pituitary 
involvement 



Fig 564 — The sKuU of Thomas Smith scase, 
sho\Mng the characteristic calvarial defects (Re- 
produced from Smith’s oripmai article, published 
in the Tramaciwns of the Pathohgtcai Society of 
London} 1865, Vol xvi ) 
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In September, 1905, Thomas Kay=» presented before the Medical Society of 
Pennsylvama a boy 7 years of age who showed a chmeal picture presenting exoph- 
thalmos, poljmna, and extensive defects of the calvaria Kay expressed the opimon 
that m this case a lesion existed in or about the floor of the fourth ventricle, but 
he appears to have made no attempt to explain why a lesion m this situation should 
be associated with osteoporosis of the bones of the ctamal vanlt 

In 1915 Artur Schuller* described three cases of varying symptomatology, 
each of which showed defects with irregular outline affecting the membrane bones 
a lad of 16 years presented the picture of mfanulism, exophthalmos, and the adiposo- 
genital syndrome , a female cluld of 4 years evidenced stunted growth, exophthal- 
mos, and diabetes insipidus, while m the third case (an adult) there was an 
infiltration of the skin with yellowish nodules Schuller did not suggest any 
common etiological factor m relation to these cases , they were presented m virtue 
of the radiological interest of the skull defects, but m connection wth the girl he 
ventured an opimon that the skull defects and the diabetes insipidus were caused 
by a pituitar}' disturbance, and that the exophthalmos was the result of the pressure 
of the brain on the orbital contents, being made possible by the large defects in the 
antenor fossa of the skull, and more particularly in the orbital plates 

Under the heading “ Defects m the Membranous Bones, Exophthalmos and 
Diabetes Insipidus ”, Henry Christian® published in the Osier Memorial Volume 
of 1919 the report of the case of a girl 5 years old who had been under his care in 
the Peter Bent Bngham Hospital in Boston The case presented a typical picture 
of the s3'mptom complex which the heading implies In a summaiy^ of the 
detailed case report Christian said, “ Diabetes insipidus suggests that the sjTOptom 
complex IS due to a disturbance of pituitary function”, and he pointed out that 
the polyuna iras controlled by intramuscular m)ection of pituitrm Christian 
reprinted his original article m the Medical Clinics of North Americaf and subsequent 
to his pubhcation the condition which he described came to be knowm as Schuller- 
Christian’s disease 

In 1921 Hand' encountered a case somewhat similar to that which he had 
reported in 1893 In this instance a child 3 years old was found to be suffermg 
from exophthalmos, a corneal opacity in each eye (probably the result of exposure), 
polyuna to the extent of passing 114 oz of urine daily, and an area of softemng 
in the centre of the right parietal bone Hand’s climcal diagnosis was one of 
tuberculosis, as it had been in 1893, but on this occasion the child succumbed 
to an attack of bronchopneumoma, and, as a result of a subsequent autopsy, 
he advanced the theory that “ the primary process might be neoplastic, bemgn, 
and myxomatous in character, affecting for some unknown reason the membranous 
bones and producing exophthalmos and polyuria secondarily by pressure ” The 
pathological report contains a sigmficant statement to the effect that the defect in 
the centre of the right parietal bone was found to be occupied by a soft yellow 
substance not unhke caseatmg material 

The next record with a bearing on the problem is by Thompson, Keegan, 
and Dunn ^ A boy of 9 years of age presented the classical tophcauow ssi features 
-exophthalmos, calvarial defects, and poljmria The child died, death being 
attributed to cardiac failure as the result of extensive pulmonary fibrosis The 
authors give a detailed account of the autopsy findings, and m describing the 
con ition 0 the skull they say, “ In the centre of the largest membranous areas 
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(i e , the calvarial defect) there was yellowish fibrous tissue, and the inner surface 
of the dura mater was motded by a yellowish tissue Microscopical examination 
of the area showed a lining layer of large oval cells with sharp borders and clear, 
slightly granular cytoplasm, and small compact centrally placed nuclei The 
cytoplasm contained a variable amount of hpoid material m finely divided form ” 
In estimating the cause of the disease, the authors concluded that an infection of 
some kind existed rather than a metabolic endocrine disturbance, but from 
the historical point of view the mam interest lies m the fact that this was the fii st 
instance in which the existence of hpoid m the lesion was described 

What appear to have been characteristic cases were reported by Grosh and 
StifeP m 1923 (female, 7 years old) and Denzer^^ in 1926 (boy, 4! years), but these 
authors had no suggestions to offer regarding the problem of etiology 

Artur SchuUer,ii whose conmbution to the htcrature of the disease has already 
been mentioned, communicated a second paper at the International Congress of 
Radiology m London in 1925 on what he called “ Dysostosis Hypophysaria ” He 
reviewed the cases which had hitherto been reported, and the summary of his 
conclusions was as follows — 

There exists a peculiar type of defect of the skull characterized by the muluphcity, 
the great size, and the sharp outlines of the defects, lo&alized as well on the cranium as on 
the base of the skull, combined with defects in the pelvis, exophthalmos, and with some of 
the symptoms generally diagnosed as due to pitmtary dysfunction, namely dwarfism and 
diabetes insipidus I propose for this symptom complex the name of Dysostosis Hypo- 
physana 

It is evident from these remarks that Schuller maintained the view which he 
expressed ten years before, that the disorder was primarily of pituitary origin 

In 1926 Kyrklund^- pubhshed the case records and the autopsy findings of 
a 14-year-old-girl who four years before had developed polydypsia and polyuria, 
and who ultimately succumtied to cardiac weakness He records characteristic 
findings in the calvaria and skull base The hypophysis did not show pathological 
findings, but there were brownish-yellow deposits in the bram-stem behind the 
hypophysis He mentions that the lungs showed extensive changes Kyrklund’s 
final conclusion was that the deposits were of a sarcomatous nature, and that the 
changes in the bram-stem behind the hypophysis were responsible for the diabetes 
insipidus 

In 1927 a case, the clinical findings of which were reported by W R Stowe,^® 
came to autopsy, and D S Milne has given us an interesting and important account 
of the pathological findings I shall quote a poruon of his report 

On reflecting the scalp a number of swellings resembling putty in appearance but of 
fairly firm consistency were observed These areas were extensions through small perfora- 
tions in the skull from the dura, which was extensively infiltrated The bram was normal , 
a compact yellow mass about the size of a walnut rose up out of the sella turcica, displacing 
the hypophysis, but without eroding or distorting the dinoid processes Another mass 
projected back from the right wing of the sphenoid, which was extended to the ethmoid and 
both orbits 

Continmng with a report of the histology of the abnormal tissue, Milne states 

The striking yellow mass [was] composed of spindle cells with clear spaces filled with 
granular yellow substance Scattered throughout the tumour were giant cells with 

rosette nucleus surrounded by a granular zone The nodules from the dura showed the 
same changes The entire pitmtary was invaded by the yellow growth 
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The exact nature of the error appears to have been the source of considerable 
difference of opinion Milne came to the conclusion that the condition represented 
a tumour arising m the hypophysis , Dr Lynch suggested that it might be a 
chordoma, tliough as an alternative he put forward the suggestion that the tissue 
showed many of tlic characteristics of a xanthoma, and this may be said to be the 
first hint as to tlie true nature of the condition 

In 1928 R S Rowland,’* of Detroit, published an article in the Ai chives of 
Intcuial Medicine which supported Lynch’s view of the origin of the disease 
The title of the article is “Xanthomatosis and tlic Rcticulo-endothchal System”, 
and in a more elaborate tide the contribution is described as “ Co-relation of an 
Umdenufied Group of Cases described as Defects m Membranous Bones, Exoph- 
thalmos, and Diabetes Insipidus (Christian’s Syndrome)” Rowland reported two 
cases illustrative of die sjndromc, one of which came to autopsy, die subjects being 
both male children, aged 5 years and 3 years and 4 months respectively Rowland’s 
conclusions on the nature of the condiuon amounted to this— that he regarded 
the cases as representing a form of xanthoma in which portions of the reticulo- 
endothelial system became the site of excessive lipoid storage, with resulting hyper- 
plasia of hpoid-containmg cells In his owm w'ords “ One is not dealing with 
true neoplasm, but with hyperplastic new' formation, 1 e , hpoid storage tumours 
The formation of these nodules is a compensator^' act on the part of the body m 
Its attempt to nd the blood of an excess of lipoid w'hich cannot be properly excreted ” 
In 1929 Hausman and Bromberg,’ in reporting a case which had been under 
treatment in the Bellevue Hospital, New- York, on account of pronounced exoph- 
thalmos, described the deposits which occur m the region of the hypophysis, and drew’ 
attenuon to the fact that the changes arc often relatively w’ldespread, affecting not 
only the pituitarj' but also the stalk and the tuber cincreum, and in this connection 
they raised the interesting possibility that the para-infiindibular unit may in some 
way exercise an atrophic influence upon bone, so that a pathological disturbance 
of the area may be the factor responsible for tlic defects in the skull bones 

Since 1931 there have been a number of additional references in literature, 
but m this survey I have been satisfied w’lth outlimng what may be called the mile- 
stones m the recogmtion of the disease, and, for those w’ho may be particularly 
interested, a moderately complete bibliography is appended (p 824) 


A CONCEPTION OF THE DISEASE 

As a result of climcal observation and a certain amount of experimental research, 
a more or less precise conception of what the disease imphes has now been arrived 
at, and, though there are many points which are still in dispute, w’e have a fair 
appreciation of its characters 

Lipoid granulomatosis (and I prefer to employ this collective terminology') 
is a process by which hpoid substances are deposited in selected tissues, with the 
result that Ae areas so affected become the sites of granulation tissue formation 
bearing a close resemblance to mahgnant tumour, and, in virtue of a destructive 
influence upon certain organs and tissues, a characteristic syndrome of clinical 
features is produced As I have already indicated, there is variation in the 
type ot lipoid, and m association with these variations in type different groups 
of affected and dtffeten, sttea ot deposit selected It ts upon itf Zs 
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that we encounter such clinical conditions as Niemann-Pick’s disease, in which 
a hpoid of the lecithin or phosphatid type is deposited in the lymph-vascular and 
haemopoietic tissue of the hver, the spleen, and the bone-marrow, Gaucher’s 
disease, in which a lipo-protein of the cerebroside type is deposited in a similar group 
of tissues, xanthomatosis, in which a cholesterol lipoid appears m relation to 
epithehum , Tay-Sachs’ disease, the essential feature of which is an accumulation 
of a phosphatid lecithin lipoid m the tissues of the central nervous system , Schuller- 
Christian’s disease, the condition with which this paper is more parucularly con- 
cerned , and probably others not yet mvestigated or classified 

In this relatively wide field we are concerned with one variety of the 
disturbance It is that which is known to the medical profession as SchuUer- 
Christian’s syndrome, and its basis is a deposit of cholesterol lipoid in relation to 
reticulo-endothehal tissue, and more parucularly the reticulo-endothelial ussue 
of membrane bones, serous surfaces, and vascular areas 

In order to present a reasoned appreciauon of the disease, I propose to 
summarize certain of the more important facts regarding the two elements which 
govern and control its development, these elements being the reucuJo-endothehal 
tissues and the cholesterol lipoid 

The Reticulo-endothelial Tissues — ^The recogmuon of the tissues which 
comprise the reticulo-endothelial system may be said to depend upon two proper- 
ties — the morphological pecuharities of the cells as revealed in staimng reaction, and 
the function which the cells appear to provide All that need be said in respect of 
the former is that cells in this group show a vital staimng reaction when submitted 
to such a stain as trypan blue , that is to say, they possess the property of absorbing 
and retaimng the granules of the dye within the substance of the cytoplasm, and 
there is the further fact that the physiological sigmficance of the cell appears to 
depend upon the degree to which the stain granules are accepted and retained In 
describing the distribution of reticulo-endothehal tissues die term ‘ ubiquitous ’ 
might well be applied, for the system includes (i) The endothehum which hnes 
blood- and lymph-vessels , (2) The adult connective-tissue ceU or fibrocyte , 

(3) The cohesive reticulum cell of splemc and lymphoid tissue , (4) The reticulum 
and endothelial cells which he in relation to the sinusoids of the spleen, the lymph 
nodes, the liver, the bone-marrow, the suprarenal cortex, and the hypophysis , (5) 
The large phagocytic and motile cells of connective tissues (macrophages or histio- 
cytes) , (6) The blood monocytes In this widespread distribution, if we estimate 
functional importance upon the basis of such a morphological standard as staimng 
reaction, the evidence would seem to indicate that it is the fourth group, the reti- 
culum and endothehal cells hmng the sinusoids of the spleen, hver, lymph nodes, 
bone-marrow, etc , which play the most active part in the physiological activity 
of the series 

The functions of the system are as yet imperfectly understood, but it seems 
that cell reproduction, phagocytosis, and certain metabohe processes are probably 
Its most important activities With the first of these we are not for the moment 
concerned beyond indicating that the process of cell reproduction or metamorphosis 
tends to focus itself upon the formation of such active phagocytic elements as large 
monocytes, histiocytes, and macrophages of the polyblast type But, for reasons 
which will presently become apparent, we have special interest in the phagocytic 
activity of the system It is evidently a remarkably efficient arrangement, for its 
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acmnucs arc apparent on a variety of tissues— on other cells in the form of red and 
white blood-corpuscles, muscle fibres, and damaged cells of any type, on such 
foreign materials as the granules of stains and dyes, on bacteria, and on such 
metabolic products as hmmoglobm and lipoid The majority of these various 
phagocytic activities must be regarded as reactive, but when exercised in relation 
to products of metabolism may be described as functional, for it is a physiological 
reacuon, a ncccssarj' attribute of health It may seem a misnomer to speak of this 
last role as phagocytic, but m so far as it is a cell inclusion it is such, only in 
this instance it extends beyond a simple inclusion and destruction, for the inclusion 
IS but a stage m a further metabolic change Thus we find that hxmoglobm is 
phagocj’toscd in preparation for its conversion into bilirubin, w'hile the lipoids, and 
more especially cholesterol, arc pliagocjtoscd for purposes of storage, and no doubt 
for subsequent release when such is demanded 

In summar}', therefore, w’c may say that the reticulo-cndothelial system is 
a tissue arrangement of widespread and general distnbution, that it finds its most 
efficient arrangements in relauon to the blood-sinuscs of certain viscera, to bone- 
marrow', and to serous surfaces, and that among its most striking properties are 
Its phagocjuc abilities in conjunction w-ith its pow'cr of including, storing, and 
metabolizing such substances as haimoglobin and cholesterol 

The Cholesterol Lipoid. — The evidence wc possess indicates that an excess 
of cholesterol in certain body tissues is the primar}' factor in the production of the 
climcal syndrome of hpoid granulomatosis (Schullcr-Christian's disease), and to 
make this discussion sufficiently inclusive it is well that wc should examine certain 
of Its more important properties and functions It is one of the large group of 
fatty substances which, in conjunction with proteins, occurs m the protoplasm of 
body cells, and to this group the inclusive term ‘ lipoid ’ is applied This word 
w'as first introduced in relation to the activity of certain narcotic drugs, for these 
substances are soluble in lipoids, and, in view' of the relatively large percentage of 
lipoids which exist m ncr\'e-cclls, it is beheved that it is the alteration m the physical 
condition of nerve-cells resulting from the solution of the drug in the lipoid W'hich 
results m narcosis 

According to Cameron,'® cholesterol is one of the group of simple hpoids, in 
contrast with the compound or complex hpoids It may exist in pure form, in 
which event it is an unsaturated monohydric alcohol, or it may occur as an ester, 
being combined with a fatty acid as a palmitate, an olcate, or a stearate Cholesterol 
and Its esters are present m nerve-tissue, in red blood-corpuscles, in bile, in 
lymphoid tissue, in the spleen, in the adrenal cortex, and in conjunction w'lth 
fats throughout the body generally Its functions are not clearly understood, 
but, according to Wile'^ and his co-w'orkers, cholesterol exerts a protective action, 
by which body ceUs are preserved against the influence of such toxins as are 
hable to enter the body through the avenue of the alimentary canal or of the 
skin It exists in the envelope of red blood-corpuscles in order to prevent htemo- 
lysis and destruction of the blood-cells by orgamsms or their toxins Under 
certain pathological conditions it is deposited in appreciable quantities, as when 
It is encountered m gall-stones, m the atheromatous patches of arteries, m the walls 
or tuberculous foci, and in carcinomatous tissues 

In speafong of the question of the formation and the metabolism of cholesterol, 
Cameron, whose views have been already quoted, says — 
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While normal diet contains cholesterol, or sterols easily converuble into cholesterol, 
evidence is accumulating that the ammal organism can synthetize the compound as need 
arises , for example, the developing chick shows an increase of cholesterol which can only 
have been formed by synthesis , a newly-born dog fed on a diet poor in cholesterol for tour 
weeks shows at the end of that time an increased cholesterol twenty nmes the amount 
administered in the food 

That cholesterol is subject to a certain amount of metabolic change in the 
body tissues seems to be suggested by the fact that intestinal juice, pancreatic juice, 
bile, and blood contain an enzyme which will hydrolyse cholesterol esters, while 
pancreatic juice contains an enzyme which wiU synthetize the esters from their 
constituents During its passage through the intestine a considerable portion of 
the cholesterol is reduced to coprosterol (Co^Hj- OH) by bacterial action 

Such is a summary of the physiology of the two elements, derangements of 
which constitute the essential pathology of lipoid granulomatosis 

The Constancy and the Origin of the Hypercholesterolaemia — Let us 
now consider the problem from a local standpoint When a hpoid granulomatosis 
error arises, one finding is constant — it is that of an excess of hpoid in the body 
tissues, and more particularly in the blood and lymph fluids It has been reported 
by Christian, Rowland, Sosman, and others, and of the three cases which came under 
personal observation the two wluch were investigated from this point of view showed 
a defimte cholesterola:mia There seems to be no doubt that this factor is the 
original and essenual feature underlying the local mamfestation, and such being 
the case, it may be that an attempt on the part of certain body tissues to ehminate 
a portion of the excess results in the individual pathology It is therefore reason- 
able to inquire as to the factors which control hpoid metabohsm, for it is by an 
understanding of these that we are likely to arrive at a knowledge of the conditions 
which are responsible for the increase which characterizes the disease 

Raab'® claims that the process is under the control of the autonomic nervous 
system, imtiated in the pituitary gland, whence impulses are relayed by the auto- 
nomic centre in the floor of the third ventricle and the hypothalamus to the sympa- 
thetic fibres, which in turn act as a mobihzer of stored lipoids, at the same time 
promoting the destruction of any excess m the liver This theory is of peculiar 
interest m relation to the subject under discussion, for there is a stage in the progress 
of the disease in which there is evident derangement of the pitmtary gland and 
the hypothalamus, but, as we shall see, the pituitary-hypothalamic involvement 
is a relatively late stage in the pathological sequence, so that any influence which 
such changes may exercise can only be secondary in their effect Wlule there is 
no evidence of a primary pitmtary disturbance, it may be, if Raab s views are 
correct, that the changes which are ultimately wrought upon the gland in hpoid 
granulomatosis are a factor in maintaimng a hypercholesterolasmia 

I believe I am correct when I say that, according to the views of the majority 
of biochenusts, the hver and the lungs are the visceral areas in which the cholesterol 
balance is maintained, and in support of this contention the sigmficant fact is 
quoted that blood from the portal vein contains a larger proportion of cholesterol 
than that from the hepatic veins, while sinularly the percentage in the pulmonary 
artery exceeds that found in the pulmonary veins If we apply the truth of this 
finding (Cameron} we may argue that the factor responsible for the occurrence of 
hypercholesterolaemia is a disturbance of the tissue arrangements in the liver and 
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in the lungs, so that either an excess of hpoid is produced or the process of destruc- 
tion which maintains the balance is interfered with At first sight it might seem 
that an increased ingestion of lipoids offers the most hkely explanation of a body 
excess A great deal of experimental work has been done on this aspect of the 
question, the results arc by no means conclusive, but the fact emerges that, as 
soon as an increased intake is established, that which constitutes an excess is dealt 
with by cells of the reticulo-endothehal system So far as I am aware, the position 
IS that, while an increase of the hpoid ingestion may result in a temporary excess 
of hpoid in the body fluids, the balance is qmckly adjusted through the medium 
of the reticulo-endothehal system, and it is impossible to institute a hypercholes- 
terolamua for any length of time Experimental proofs of this truth are numerous 
Amtschkow and Chalatow^® fed rabbits on a diet rich m cholesterol , after some 
time the histioc}rtes of the spleen and lymph nodes were found to be loaded 
with the hpoid, but no appreciable increase was apparent in the blood or 
lymph fluid 

Working on the same hnes, Yuasa-® obtained very similar results He employed 
ommvora in his experiments, because he felt that in this instance cholesterol would 
not constitute a foreign article of diet, as it might if herbivora were used 

Fontana®^ and his colleagues fed rabbits on large amounts of viosterol They 
confirmed the results of previous observers in regard to the response shown by 
reticulo-endothehal cells, and m more than one instance the cell reaction in the 
histiocytes of the spleen was so pronounced as to result in a defimte enlargement 
of that organ with a histologj' vet}' similar to that which is encountered in the 
hpoid granulomatosis of Niemann-Pick’s disease The experiments do not record 
any coinadent increase of hpoid in the circulating body fluids 

These various observations have brought out one feature of much practical 
sigmficance, which is fully elaborated by Chalatow-- in his most recent paper, and 
It IS this — that when hpoid deposits arc produced in the body tissue by such experi- 
mental means as feeding ammals on an excess hpoid diet, the deposits appear to 
arise simultaneously and suddenly m what might be described as a shower 
(Spi lugarttge), an evidence which suggests that the body possesses a threshold to 
lipoids, as It does to other substances If the threshold is passed, the substance 
becomes foreign to the body and is dealt with by a widespread process of 
inclusion and subsequent destruction 

If we sum up the experimental evidence in so far as it helps to illuminate the 
problem of hypercholesterolsemia, the findings indicate that the excess of hpoid 
in circulation probably depends upon a failure on the part of the hver and lung 
tissue to maintain the body hpoid at a normal level, as a result the reticulo- 
endothehal tissues attempt to ehminate the excess by a process of absorption and 
deposit, and, according to Chalatow, the deposit is a multiple and simultaneous 
one accomphshed as soon as the physiological threshold is exceeded 


THE ORIGIN OF LIPOID GRANULOMATOSIS 

In attempting to offer an explanation of the process which results in the 
eposit of locahzed collections of cholesterol so as to constitute the chmeal 
condition of hpoid granulomatosis (Schuller-Christian’s disease) there must be a 
considerable element of hypothesis Bearing this in mind, it is suggested that 
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the following is the outline of events, as we suppose they developed in the 
cases which have been described 

The initial change is one of increased hpoid (cholesterol) content in the 
circulating body fluids The possible explanations of this have been discussed, 
and, though there is no certainty as to the exact nature of the elements which 
imtiate the disorder, there is reason to suppose that it originates in some change 
(possibly prenatal) occurring in the areas which control lipoid (cholesterol) meta- 
bolism — the liver and the lungs As a result of the hpoid increase, and in an 
attempt to adjust the balance, the reticulo-endothehal tissues of certain body areas 
proceed to concern themselves with absorbing and deposmng the substance so 
that accumulation occurs in individual areas This phase is not accomphshed 
without considerable cell reaction among the tissues concerned, and the changes 
which ensue may be said to constitute the characteristic pathology of the lesion 

MORBID ANATOMY AND HISTOPATHOLOGY 

The morbid anatomy of the fully established disease may be said to consist 
in the deposit in certain areas of a granulation tissue of characteristic appearance 
The collections are firm m consistency and putty-hke in appearance , in certain 
instances, apparently where the lesion has been longest in existence, the tissue 
may assume a yellowish coloration 

Deposits of this nature may be encountered in a variety of situations, and 
from our own observation, together with a study of the hterature, the following 
sites have been recogmzed the sub-calvanal dura, whence it extends into the diploe. 



Fig 565 — Cased Tw o teeth from the mandible Note the Iipoid deposit which covers 

the roots and the bodies 


probably along the hne of an emissary vein, and ultimately destroys large areas of 
the bone , the dura of the skull base, from which area there is extension into the 
sella turcica, and through the superior orbital fissure into the orbit , the cancel- 
lous centre of the lower jaw, in which event it possibly is an extension from the 
vascular tissues at the apices of the teeth {Fig 565 ) , the mastoid air-sinus , the 
clavicle , the pelvic bones , the ribs , the vertebra and the long bones , the cervical 
lymphatic nodes , the pleura and the lungs , the hver, where the change has been 
noted in relation to Kupffer’s cells , the macula , and the left cerebellar hemisphere 
(Cushing) Microscopic lesions suggestive of the pathology have been described 
in the stomach wall (Davidson^®), but nothing abnormal has been noted in the 
suprarenals, the pancreas, or the thyroid 
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It IS evident from this summary that the distribution of the deposits is wide- 
spread, but It is also apparent that there are certain sites of selecaon, and *at ^se 
are the mesothehal areas of the basal and calvarial dura and the pleura Why tks 
selection should be exercised is difficult to explain, unless it be that ffie reticulo- 
endothehal tissues of tliese areas possess some special function in dealing with 
hpoid excess One might anticipate that the spleen would form such an area, 
but, as far as I am aware, no evidence of its selection has been encountered 

The various cytological changes which underlie the development ot the 
granulation tissue have been made the subject of detailed observation, and 
the phases have been described by Sosman-‘ and others The process seems to 








Fig 566 — Drawing of a section showing an carl} phase of the pathology The endothelial cells 
lining a capillary hate become swollen and detached from the vessel wall A certain number have begun 
to migrate into the surrounding tissues Many of the cells show a commencing hpoid accumulation 
in the cytoplasm ( ■' 300 ) 

be as follows Recogmzmg the essential imtial feature that the body fimds, and 
the blood in parucular, contain an excess of cholesterol content, m one area 
characterized by a profuse capillary circulation there is a blockage of a capillary 
lumen as a result of svvelhng and prohferation of its hmng endothehum (Pig 566) 
It IS not clear why this change should occur , it has been suggested that it is due 
to local injury, but on the other hand it may be that it is the result of a cholesterol 
concentration aenng as an irritant Whatever the cause, the endothelial swelhng 
and proliferation are such as to constitute a local barrier to the capillary circulation, 
and from this centre the subsequent pathological changes spread and develop 
That an irritant process of some kind is at work is suggested by the succeeding 
phase, for around the obstructed area an intense concentration of lymphocytes and 
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eosinophilic leucocytes becomes evident (Ftg 567) In the meantime the capillary 
area loses all trace of its tubular structure, and the point at which the ongmal 
changes appeared is occupied by a number of oval and fusiform cells which in 
respect of their staining reaction show evidences of their vascular origin Scattered 
among the mononuclear cells are giant cells of a multmuclear type which have 
obviously arisen by a syncytial process Lipoid deposits now become evident in 
the cell cytoplasm {Fig 568) The hpoid is first recogmzed m the mononuclear 
cell which has been derived from the vascular endothelium, and its appearance 
synchromzes with an interesting development, for the hpoid-contaimng cells 
proceed to congregate in syncytial-hkc masses so as to constitute the so-called 
multmuclear giant cells of the lesion (Fig 569) A stage is eventually reached in 
which the hpoid-laden cells either discharge their contents or lose their defimtion 
as cells, and become amalgamated with a mass of hpoid and cellular dcbns In so 
far as the cell reaction is concerned, interesting individual facts emerge, two of which 
are that the hpoid, when it enters the cell, collects m the perinuclear area, and that 
cells so affected cease to show any sign of nuclear division (Fig 570) The latter 
IS a remarkable feature , it has been pointed out by several observers, and it cannot 
fail to arouse interest that a tissue which shows wide variation m cell structure and 
type should be characterized by a relative absence of nuclear activity 

Sosman has pointed out that the cellular arrangements appear to follow an 
interesting cycle He observed that the more mature type of foam or xanthoma 
cell IS found towards the periphery, while the small mononuclear and evidently 
younger class of cell occupies the centre of the lesion — the area, in other words, m 
which the vessel, the real centre of the disturbance, onginally lay One is left with 
the impression that the process is one of flow and ebb, the immature cell passing 
inwards to receive its cholesterol content, and, having done so, passing to the 
periphery laden with its intracellular burden 

These are the cellular arrangements which consutute the characterisuc granu- 
lomatous tissue deposit, but as the lesion develops there is a natural tendency 
towards fibrosis The cells which previously acted as macrophages become con- 
verted into fibroblasts, with the result that the tissue acquires a curious nodular 
character, an indiscrnmnate arrangement of fibrous tissue, giant cells, fibroblasts, 
and hpoid deposits which are partly intracellular and partly free 

Such are the phases of cell activity in the lesion as the microscope reveals 
them, and I think all will agree that the picture is a remarkable demonstration of 
the effects which follow the ingestion by the cell of what is usually regarded as 
a chemically inert substance Bayhss,”'' in his Pi maples of General Physiology, 
suggests that the ubiqmtous distribution of cholesterol indicates that it plays some 
important part in the mechamsm of the cell, but he does not state what that influ- 
ence may be As we view it, the appearances suggest tliat its existence in any 
quantity results within the body in some degree of irritation — its presence at least 
calls into action the great phagocytic function of the reticulo-endothehum, and 
what IS regarded as granulation tissue is but the response of phagocytic elements 
in their attempt to deal with the invasion One of the most impressive features 
in the histopathology is the arrest of karvokmesis , there appears to be no nuclear 
division in Ae cholesterol-contaimng cell, and it may be a significant fact that when 
the lipoid enters the cell it appears to collect in the perinuclear area Can it be 
that Its effect in bulk is to arrest nuclear division, and that m amounts which are 
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Fto 569 — Drawing of a section showing the structure of the so called multinuclcar giant cell The 
appearance is produced b> the fusion of a number of inditidual lipoid-laden cells Note the fashion in 
which the lipoid appears to collect m the perinuclear area The ma)orit> of the surrounding cells are 
lipoid laden histiocjtes and reticulum cells ( 630) 



Fig 570 — Drawing of a section giving an impression of the characteristic cytology cflipoid granulo- 
matosis There are multinuclear giant cells (syncytial masses) showing hpoid deposit in the perinuclear 
areas, lipoid-laden histiocytes, and reticulum cells There are also collections of structureless lipoid 
(X 255) 
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m keeping with health, it has the effect of controlling cell division ^ One appreci- 
ates that, if this theory could be substantiated, hpoidosis might conceivably have 
an important bearing upon the influence of the growing ussues, even neopiasimc, 

where mitosis is abundant of 

The Effect of the Granulation Tissue Formation. — ^The formation or 

the granulation element is associated with certain untoward results Its abil^ 
to infiltrate is msigmficant, but it spreads with relative ease in parts occupied by 
areolar tissue, in such fat-contaimng areas as the orbit, and in the perivascular spaces 
V'hat appears to be an infiltration of an organ is an extension along perivascular 
channels, and it is evident that fibrous tissue presents an impenetrable barrier to 
Its invasion Its progress in bone is marked by a progressive and extensive decalci- 
fication of trabecular and later of compact bone, with the result that large portions 
of the calvaria, clavicles, or mandible (all more or less membrane bones) may 



Fig 571 — The skull base, lUustraiing the distribution of the granulation tissue deposit in the pituitary 
fossa, extending along the optic nenes to the orbits, and c\cntuall> to the lamina enbrosa of the ethmoid 
bone 


disappear, and from what we find it seems that the process of bone removal is one 
of osteolysis or phagocytosis imtiated and accomphshed by the larger type of 
multinuclear giant cell, which is umversaliy found at the periphery of the lesions 
It IS significant that, though large areas of bone may be involved, and the skull vault 
reduced to a condition which has been described as gelatinous, the underlying 
duia and the overlymg scalp often remain unaffected Deposits in the basal sub- 
dural area are rare except in the space which hes around the hypophysis {Fig 571) 
This area is so frequently affected that it may be regarded as a site of elec&on, and 
in some instances the sella turcica is filled with a putty-hke mass, with the result 
that there is displacement of the hypophysis and traction or pressure on its stalk 
In a few instances infiltration of the hypophysis and of the hypothalamic area has 
been described, but such is rare It is a remarkable feature that, though there 
may be pronounced accumulation in the sella turcica, there is no invasion of the 
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basi-sphenoid or of the cimoid processes From the hypophysial fossa the 
granulation tissue extends forwards around the carotid vessels, and thence m 
the tissue around the optic nerve, until it finds itself in the orbit, where factors of 
space and of fat content permit such accumulation of the deposit that the eyeball 
IS displaced 

The effect of the disturbance m regions other than bone is a displacement 
process , surrounding elements are pushed aside, compressed, and atrophied, tissue 
spaces are filled and distorted, but, so far as can be observed, it is only in relation 
to bone that one witnesses the process of phagocytosis which so intimately affects 
the skeletal outline 

I need not elaborate the pathology further, for the process is a reproduction 
in different tissues of the group of changes I have outlined, and, but for vanatton 
in situation, there is no difference or distinction between the lesions wherever they 
may occur 

The summary of the pathology is briefly that in certam tissue areas there is 
a formation of granulation tissue of distinctive cytolog}', the result of reactive 
changes m reticulo-endothelial tissue, the process being a reaction to a cholesterol 
excess in the blood and body fluids 

THE CLINICAL FEATURES 

Various observers have described the disease as being distmguished by 
a trilogy of climcal features — diabetes insipidus, exophthalmos, and caharial osseous 
defects It is true that these are the most obvious and constant evidences of the 
disease, but there are variations in the chmeal picture, and it is probably more 
accuiate to discuss the chmeal evidences on a pathological basis 

Children who are affected by the disease are invariably poorly developed and 
underweight The obvious explanation is that metabohsm is deranged and the 
processes of tissue nutrition are upset, but to stop there is to leave the real problem 
unanswered There must be some original factor underlying the metabohe dis- 
turbance It has been suggested that as a result of displacement of, and pressure 
upon, the pituitary, growth functions are inhibited and delayed, or that the hyper- 
cholesterolaimia in some way affects nuclear division so that the whole process of 
tissue growth is retarded The second evidence of the disease concerns the mental 
attitude of the child He is cross, irritable, and most difficult to examine He 
cries a great deal, and his mental balance appears to be easily upset I beheve 
that these changes have an evident explanation Early in the disease there occurs 
an epidural formation of granulauon tissue, and it seems hkely that as a result of 
such a deposit there is an increase of intracramal tension causing discomfort, pain, 
restlessness, and irritabihty In the intervals of rest the child appears apathetic, 
with an open mouth and a somewhat hstless expression A further evidence of 
increasing intracramal tension is seen in the condition of the scalp viens They 
are unduly prominent, because the epidural infiltration tends to interfere with the 
natural evacuation of intracramal venous blood by the basal foramina and orbital 
fissures, and, in order to compensate for this, the scalp veins are engorged and large 

As soon as the peri-hypophysial infiltration becomes established (and it is at 
a relatively early stage in the progress of the disease) some of the most characteiistic 
features make their appearance It will be recalled that the arrangement of the 
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dura mater m the sella turcica consists of two layers, a periosteal and a visceral, 
the former adhering to the bone, the latter being raised to form the diaphragma 
sella: hke a tent over the chnoid processes Between these layers hes a space 
occupied by the cavernous sinuses and the pituitary body, these structures being 
separated from each other by endothelial membranes It is within this endothehal 
area that the granulation deposit occurs, and as it increases, it is evident that pressure, 
tension, and tracuon influences may be everted not only upon the pituitary but 
upon “ the pitmtary complev ’’—the pituitary proper, its stalk, and the adjacent 
hypothalamic region of the brain The chnical evidence of these disturbing 
influences is showm in two mamfestations — the polydypsia and poljuina of diabetes 
insipidus, and an infantilism sometimes combined with Ae adiposo-gemtal syndrome 
The diabetes insipidus mamfestation is the more constant, and in respect of priority 
of symptoms, the first to appear It is probably due to irritauon of the hypo- 
thalamic region, the result of tension upon the stalk of the pitmtary Similar 
symptoms have been produced by experiment and in association with pathological 
evidence (Gremng*®), and it is more reasonable to accept this explanation than to 
assume that they proceed from influence exerted upon and restricted to the postenor 
lobe of the pitmtar)'^ The infantilism and genital syndrome are a later develop- 
ment, and there seems no reason to doubt that these changes arise from disturb- 
ances of the anterior lobe, the structure of which is such that perivascular invasion 
by the granulation tissue may occur 

The explanation of the exophthalmos is apparent From the region of the 
pituitary fossa the granulation tissue extends forwards along the endothelial mem- 
brane which separates the cavernous sinuses from the pitmtary body , it surrounds 
the optic chiasma, and, passing through the optic foramen and superior orbital 
fissure, It reaches the orbit, where it accumulates to such an extent that exophthalmos 
may result The degree of the disturbance varies — in some cases it is scarcely 
percepuble, m others (as in a case recorded by Wheeler) the protrusion is so 
pronounced that it may become necessary to close the palpebral fissure artificially 
in order to protect the globe 

The calvarial osseous defects have been described in relation to the pathology, 
and I need not elaborate this point further beyond repeating that the granulation 
tissue begins m the epidural or intradural area whence it extends into the 
dipioe, probably along the hne of entering vessels, for the most constant sites 
of the original deposits in the bones are at those points m the parietal and occipital 
bones at which such vessels are encountered In resistant or untreated cases the 
calvarial destruction is so complete that the condition fully justifies the description 
which the French have used— the term ‘ gelatinous skull ’ As I have already 
indicated, deposits may occur in the clavicles, and they are encountered, though less 
frequently, within the long bones 

While diabetes insipidus, exophthalmos, and cramal deficiencies may be said 
to constitute the classical trilogy of climcal features, other evidences may arise 
accordmg to the area in which the granuloma occurs, and theoretically the changes 
may appear wherever reticulo-endothelial tissue is encountered There may be 
ymph-node enlargement from deposits in lymph-vascular tissue, jaundice may 
arise from changes relating to the distribution of Kupffer’s cells in the hver, there 
niay e signs suggestive of pleurisy or even of pulmonary consohdation, the result 
of changes in the pleura or m the ceUs of the alveoh. It comes to this, that the 
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clinical features are direct marufestations of the pathology, and, in view of the 
widespread distribution of the tissues which provide the changes, the possible 
variation in signs and symptoms is considerable 

DIAGNOSIS 

As a rule the diagnosis does not present particular difficulty The disease is 
no doubt comparatively uncommon, but cases probably occur more frequently 
than we reahze They are confused with tuberculosis, with tumours of bone, and 
with primary pituitary disease Literature records at least one instance m which 
a child underwent removal of both eyes because those m charge of the case ascribed 
the exophthalmos to a sarcoma involving the orbital cavities 

In early cases the diagnosis is based upon the following points — the age and 
general appearance of the child, the occurrence of defects in the calvaria, accom- 
pamed, it may be, by the presence of scalp swclhngs, the development of polyuria 
and polydypsia, the result of pituitary involvement In late cases there is dwarfism, 
exophthalmos, and the adiposo-gemtal syndrome The radiographic appearance 
of the skull bones is often characteristic, the lacuna: showing clear-cut edges with 
irregular outlines, so that the skull defects may present a map-hke or geographical 
outline, to which the Germans give the name ‘ Landkartarigc ’ The blood readings 
show an excess of cholesterol, of total acids, and of lecithin The characteristic 
histological picture is a prohferation of the reticulo-endothehal cell groups illus- 
trating the presence of large numbers of phagocytic cells, multinucleated giant cells, 
and the large hpoid-contaimng or foam cells 

The cytology of the area is characteristic, but here too there are possibihties 
of confusion, for the picture may be mistaken for that presented by the simple giant- 
cell tumour, by a myeloma, by tuberculosis, and by syphihs 

PROGNOSIS 

The prognosis in large measure is dependent upon the stage at which the 
disease comes under treatment, but in general it may be said that, while there are 
no doubt variations m the degree of acuteness of the disturbance, the general 
tendency is towards an increasing distribution and extent of the disease A patient 
referred to by Christian”'^ was ahve and relatively well at the end of ten years, 
Schuller’s^® patient was well at the end of sixteen years, one of Sosman’s-® patients 
en)oyed relatively good health for seventeen years Rowland®® collected the 
results of 14 cases in 1928, of which 7 individuals had died of the disease, while 
7 were ahve Sosman®^ reported 9 additional cases in 1931, with 7 survivals It 
is our own experience that, if the condition is recogmzed early, and if appropriate 
treatment is instituted, the prognosis is relatively good Of the 3 children who 
have come under our observation, 2 are ahve and well, one at the end of five years, 
while the third succumbed to an mtercurrent infection It is possible that even 
in the absence of treatment a tolerance is acquired, or the lesions heal and disappear 
Those who pass to a fatal issue because they have been unrecogmzed, or because 
they have failed to respond to treatment, succumb for various reasons — it may be 
from asthema and general weakness, or heart failure, or the development of an inter- 
current disease reacting on a system which is already debilitated to a serious extent 
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TREATMENT 

In regard to the question of treatment, certain accepted lines are generally 
followed A diet is prescribed which is as far as possible cholesterol-free, but 
which contains a large percentage of green vegetables Endocrine therapy m the 
shape of extract of pituitary is employed, and there is no doubt that this substance 
controls the diabetes insipidus Small amounts of thyroid extract were used by 
Rowland, but apparently without benefit Irradiated foods, parathyroid gland 
extract, heliotherapy, cod-hver oil, and calcium have all been tried without success 
Sosman has used insuhn in the treatment of these cases, giving a dosage of 10 umts 
daily, and he finds that, while it causes improvement in the general health, it appar- 
ently has no effect upon the hj'percholesterolaimia, nor does it directly influence 
the granuloma 

The sheet anchor of treatment is deep radiotherapy, and there is no doubt 
that since this procedure has been followed the results, both immediate and late, 
have been vasdy improved In our own cases the procedure has been to irradiate 
the various areas with a dosage of 150 kilowatts 4 milliamperes, each area being 
irradiated for a period of ten minutes on every third day, a filter of 3 mm of 
alumimum bemg used The total number of apphcations varies according to the 
response — in the last case a series of fortj' has already been given The effect of 
the deep radiotherapy is to destroy the distended and hpoid-laden histiocytes The 
lipoid being thus hberated, is disposed of elsewhere, while the original lesion under- 
goes fibrosis, recalcification, and healing 

SUMMARY 

In this paper I have attempted to outline the pathology and the chnical aspects 
of a sigmficant and interesting disease There are indications that its incidence 
IS more common than we reahze, and the likelihood is that the condition is either 
overlooked or is misdiagnosed Perhaps its most outstanding feature is the produc- 
tion of a granulomatous tissue which bears certain resemblances to a mahgnant 
tumour, but which arises as the reaction of reticulo-endothehal tissues to the 
stimulus of a hpoid which is excessive in amount, and which possibly possesses 
abnormal characteristics The entire climcal picture is dependent upon disturb- 
ance of body tissue and function as the result of the pressure and displacement 
influences of the granulation deposit 

While the prognosis is always serious, there is evidence that by the use of deep 
radiotherapy the disease can be checked and even permanently arrested 

In the preparation of this paper I have had a great deal of assistance from 
Mr David M Greig, F R C S E , LL D , Curator of the Museum of the Royal 
College of Surgeons, Edinburgh It was he who first drew my attention to the 
significance of the condition, and he has given me great assistance with the htera- 
mre, and with many problems of the pathology I am grateful to Professor 
oodbmn Monson and to Dr Leila Hawksley for permission to quote a case which 
has been under their care , they have also allowed me to make use of certain radio- 
grams and photomicrographs illustrative of the case Mr John Bruce, F R C S E , 
has assisted me in the general preparation of the paper I am' indebted to 
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Dr Duncan WhytCj Dr Allan, and Dr King for the radiological examination of the 
cases, and to Mr Smith for the photographic reproductions 
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AN UNUSUAL CASE OF BONE REGENERATION 
AFTER COMPLETE DIAPHYSECTOMY ON TWO 

OCCASIONS 


By J \V S BLACKLOCK 

rATlIOLOGIST, RO\AL IIOSPITAI. TOR StCI CHILDREN, GLASGOW 

AND \V RANKIN 

SURGEON, SOUTHERN GENERAL HOSPITAL, GLASGOW 


Regeneration of the diaphysis of a bone such as the tibia on two occasions after 
the shafts (the ongmal and the new) had been removed on account of acute disease 
is unusual and worthy of record More particularly is this so when the new shafts 
formed resembled the normal bone in size and shape 

The patient — a boy of 6 years — gave a history of having fallen heavily on the 
right leg three days before coming into hospital The day before admission he was 
fevered, and had severe pain and tenderness in the leg On examination the right 
leg was swollen and ccdematous , there was much tenderness at the junction of 
the middle and lower thirds of the tibia, and the child appeared acutely ill At 
operation a diffuse osteomyehtis and extensive necrosis were found in the tibial 
diaphysis, which was removed completely The opening in the periosteum through 
which the bone was removed was closed with sutures The shaft removed sub- 
penosteally was completely necrotic, and scattered irregularly over the surface were 
patches of congestion {Ftg 572) Where the shaft had been in apposition with the 
epiphysial plates at the upper and lower ends there was some irregular absorption 
of bone, at the lower end this absorption formed a dome-shaped depression 
Radiological exammation four days afterwards showed complete absence of the 
tibial diaphysis {Fig 573) , six weeks later there was extensive formation of new 
bone {Fig 574) The child was able to walk six months after operation, and radio- 
logically the bone, though somewhat irregular in outline, appeared to have com- 
pletely re-formed {Pig 575) 

The boy remained in good health for two and a half years after dismissal, when 
he was readmitted complaimng of pain over the scar below the right tibial tuber- 
osity There was a history of shght trauma in this region some days previously 
On an inasion being made through the old scar, a large quantity of sanguineous 
pus was evacuated from under the periosteum, and carious bone was removed from 
the medullary cavity Four days later there was much swelling in the region of the 
knee, and the child was gravely ill An incision was made down the front of the tibia 
roin knee to ankle, and on opemng the periosteum an extensive osteitis of the 
whole shaft was found To facihtate removal of the bone, the shaft was cut through 
below the middle, and both upper and lower parts of the diaphysis were excised 


* From the Department of Pathology, the Royal Hospital for Sick Children, Glasgow 
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no 572 — Posterior ^urfnce of 
oriRiml shafi , irrcRuhr absorption 
of bone at upper and lower ends 
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I to 573 — \-ras plate four daj-s 
after complete remotal of tibial 
dnph\-sis 



Fig 574 — X-ray plate six w eeks 
after operation partial regeneration 
of tibnl diaphysis 



Fig 575 — \-ray plate six months 
after operation complete regeneration 
of tibial diaphysis 
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This second shaft had developed from the periosteum stripped from the original 
laft removed three years previously, and though extensively necrotic, was some- 
what remarkable (Figs 576, 577) It was 4 5 cm longer than the original and also 
thicker, while the various markings were more prominent, and in spite of some 
irregularity the new bone showed the general anatonucal features of Ae normal 
bonefor a child of this age, even to the position of the foramen for the nutoent 
artery at the junction of the upper and middle thirds of the Thus 

growth of the bone corresponding to the general growth of the child had taken place 
A large area of necrotic bone had been removed surgically at the upper end 
of the medial aspect, where the hne of separation from the epiphysial plate was very 



Fig 576 Fig 577 Fig 578 

Fig 576 — Posterior surface of second shaft The bone is thicker than normal and more irregular 
in outline The markings for the muscular insertions are fairlj u ell defined and the foramen for the 
nutrient artery is present at the junction of the upper and middle thirds The bone u as divided trans- 
versely near the lower end to allow of easier removal ('^ 17 ) 

Fig 577 — Medial aspect of second shaft showing area of necrosis below media' condjle (y ) 

Fig 578 — ^Anterior aspect of third shaft after amputation The large abscess cavity c\tending 
into the head of the tibia is seen ( y -ii? ) 

irregular (Fig 577) A perforation was present m the upper epiphysial plate, and 
through this infection had reached the knee-joint The whole wound was thoroughly 
dressed, and the knee-joint washed out with eusol and a dram inserted Repeated 
dressings were necessary during the month following the operation, at the end of 
which radiological examination showed new bone formation During the next 
month the condition of the knee-joint did not improve, the temperature remamed 
high, and the child’s condition became more serious Consequently, it was con- 
sidered advisable to amputate the leg Dissection of the specimen after amputation 
showed an irregular perforation m the head of the bone leading to the knee-joint, 
in which there was an extensive purulent arthritis, with destruction of cartilage and 



828 THE BRITISH JOURNAL OF SURGERY 


synovial membrane The tibial diaphysis had partly rcgrown {Fig 578) and con- 
sisted for the most part of osteoid tissue, which showed slight superfiaal sepsis 
This third shaft had formed in ten weeks after removal of the second After the 
amputation the child’s condition quickly improved, and he was able to go about 
on crutches at the end of six weeks 

DISCUSSION 

Opimon is divided as to the advisability of complete removal of a necrotic 
diaphysis in cases of acute osteomyelitis In the case reported complete restorauon 
of the part justified the removal of the whole of the dead shaft This, however, 
may not always occur, and probably depends on the acuteness of the infection 
The drawing together of the periosteum near the upper epiphysial line was probably 
a technical error, as it allowed an unavoidable pocket to remain, in which latent 
infection persisted owing to lack of efficient drainage and gave trouble at a later 
date Owing to the great vegetative capacity of tlie osteogenic ussue in the early 
years of life the diaphj'sis in this case was on tvo occasions restored, in the first 
instance completely, and in the second only partially Further, the new bone in the 
first replacement corresponded closely m its structural characters, size, and shape 
to that m the normal child This was probably due to the limiting action of the 
periosteum, together w'lth the moulding effect of the surrounding muscles 

SUMMARY 

A short account is given of a case of osteomyelitis of the tibia, with regeneration 
of the shaft after removal of the original bone and also after excision of the new' 
shaft in which osteomyelitis recurred 
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THE TREATMENT OF SPASMODIC DYSPHAGIA 
BY SYMPATHETIC DENERVATION* 

By LAMBERT ROGERS 

PAST ASSISTANT DIRTCTOR, SURGICAL UNIT, ROSAL IKFIRMARS, CARDIFT , 

READER IN SURGER1, UM\’ERSIT\ OF LONDON 


Dr D R Paterson, of Cardiff, was one of the first, if not the first, to describe 
a now well-known syndrome occurring in women and comprising spasmodic 
dysphagia, anaemia, and atrophic changes in certain mucous membranes, and to 
point out the highly significant fact that there is a tendency for patients with this 
condition ulumately to develop phar3mgeal carcinoma In 1919 Paterson reported 
his obsert'auons, which had been made during the course of many years, to the 
Laryngological Section of the Royal Society of Aledicine ^ 

Hitherto the treatment of this condiuon of spasmodic dysphagia has been largely 
symptomatic, — exhibition of iron for the anamua, dilatauon of the resistant sphincter 
at the lower end of the phar3m\, and surgical or radium treatment for carcinoma 
when this supert'ened 

In discussing the s3mdrome with my colleague, Mr R D Owen," who each 
ytZT sees a number of these cases in his Laryngological Department, it occurred to 
me that the condition might be alleviated and the possible onset of carcinoma 
prevented if two desiderata could be established — namel3’’, relaxation of the sphincter 
(supracKSophageal sphincter of Sir William Turner, horizontal part of inferior con- 
strictor, crico-pharyngeus), and secondly, an increase in the blood-supply to the 
hypopharyngeal mucosa, examination having repeatedly shown that an an$mic and 
atrophic condition of this mucosa existed in association with tight constriction of the 
sphincter Observation had further shown that as these cases progressed the mucosa 
became damaged by the passage of food and instruments, and changed in characterf 
until ultimately metaplasia resulted in the terminal event, hypopharyngeal carcinoma 
It appeared that we might be able to relax the sphincter and improve the blood- 
supply if we could remove the sympathetic innervation of the sphincter and 
the lower part of the pharynx, and investigation showed that the sympathetic 
component of the pharyngeal plexus was derived entirely from the superior 
cervical ganghon It seemed, therefore, logical to perform bilateral superior cervical 
ganghonectomy to bring about our object {Ftg 579) 

At this time Dr Ivor Davies had one of these cases under his care in a medical 
ward, and he readily concurred with the suggestion of Mr R D Owen and myself 
that if the patient consented she should be given the chance of rehef which the 
contemplated procedure appeared to offer Accordingly, her consent having been 


Cardiff^^°”^ Surgical Unit, the Welsh Nauonal School of Medwine, the Royal Infirmary, 

an change as “ a thmmng of the superficial epidermal layer and 

an apparent thickemng, from infiltration, of the underlying tunica propria ” 
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obtained, the left superior cervical ganglion was removed, and eleven days later 
the right one also Figs 580-584 show the ganglia and their microscopical appear- 
ances, and the patient with a double Horner’s syndrome (cnophthalmos and myosis) 



Fig 579 — Diaprammalic 
rcprescnialion of the sjm 
pathetic mncnation of the 
pharjnceal plexus, shotting 
hott bilateral superior cenical 
Kanphonecioni> destrojs the 
s>mpathetic innenation 
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Tig 5B0 — Right superior cervical ganglion Fig 581 — Left superior cervical ganglion 

consequent upon destroying the sympathetic fibres to the orbit The Horner’s 
syndrome does not inconvenience her in any way, in fact, vision is better through 
the small pupil , nor, since it is bilateral, does it detract from her appearance She 
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IS able to swallow food of any kind, and expresses herself very satisfied with the 
operation 

A brief account of the case is as follows — 

A married woman, aged 59, the mother of three healthy children, complained 
of difficult in swallowing of two and a half years’ duration and of attacks of 
breathlessness In May, I 932 ^ she first had difficulty in swaUowing sohd food, 
but had noticed that if she drank large quantities of water with her food, she could 
to a certain extent overcome the difficulty The food appeared to stick at the 
suprasternal notch or rather above it, and there was an occasional burmng 
sensation when attempting to swallow 






Fig 582 — ^Histological appearance of right 
superior certical ganglion 


Fig 583 — Histological appearance of left 
superior certical gangl on 


On Sept 5 she was examined by direct cesophagoscopy by Mr R D Owen, 
who found post-cricoid constriction and had difficulty in passing the tube behind 
the cricroid — the mucosa was cracked Following instrumental dilatation she had 
some rehef 

On Dec 30 cesophagoscopy was again performed, and the tube passed easily 
The condition then relapsed, and on Oct 14, 1934, she was admitted to the Cardiff 
Royal Infirmary under the care of Dr Ivor Davies CEsophagoscopy now showed 
shght post-cricoid hyperplasia but no evidence of new growth, the mucosa was more 
resihent than on previous occasions, there was less angenua, and no cracking took 
place when the (esophagus was entered A test-meal on March i showed achlor- 
hydria 

On Sept 7, 1932, her erythrocytes were 3,760,000 and the hgemoglobin 65 per 
cent , on Sept 27, the figures were 3,040,000 and 50 per cent , on March 27, 1934, 
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4,240,000 and 45 per cent , on Oct 10, 4,529,000 and 54 per cent , on Oct 16, 
5,808, 000 and 64 per cent , and on Nov 3, 5,420,000 and 65 per cent 

Examination showed a rather spare woman with a sallow complexion and a 
smooth tongue 

Operation — On Nov 22, 1934, the left superior cervical ganglion was removed 
through a curved incision extending from behind the mastoid process downwards 
and forwards across the anterior part of the stcrnomastoid, which muscle w’as 


riS> 





Fig 584 — Patient ten da>s after second operation 
Bilateral Horners sjndrome apparent 


retracted laterally and the carotid 
sheath exposed This was opened 
and the \ agus rccogmvcd and re- 
tracted The ganglion was identified 
lying behind the sheath on the rectus 
capitis anticus major and longus colli 
muscles The superior cardiac nerve 
was noted as the largest branch of 
the ganglion and was divided The 
branches to the phaiyrngeal plexus 
were divided and the ganglion removed 
(see Fig 581), with Its connecting 
sympathetic cord below us lower pole 
The deep fascia and platjsma were 
^ closed with catgut, and the skin with 
clips 

A similar operation was performed 
on Dec 3, 1934, on the right side, 
and the ganglion removed (See 
Fig 580) 

Fig 584 show’s the condiuon of 
the pauent w’lth bilateral Homer’s 
syndrome ten days after the second 
. operation w’as performed 

I have sought early publication 
because these cases, though not very 
common, arc from time to time met 
with in most larj’ngological or medical 


out-patient departments, and as the procedure described appears to be a logical w'ay 
of dealing with them, it would seem desirable to give these unfortunate sufferers 
such chance as it offers Apart from immediate rehef it may obviate the onset 
of carcinoma It remains for time to show whether relapses will occur, and I 
shall welcome the reports of others who may accept the line of reasoning 
submitted and be prepared to give this procedure fair trial 
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ON OSTEO-ARTHRmS IN THE DORSAL 
INTERVERTEBRAL JOINTS 

A STUDY IN MORBID ANATOMY 

By L R SHORE 

DEMONSTRATOR SN ANATOMS, OMSERSITS OT CAMBRIDGE 


INTRODUCTION 

The matenal on which the following observations have been made consists of nothing 
but dried macerated bones derived from vertebral columns assembled for anatomical 
or anthropological research It is greatly to be regretted that no chmcal notes of 
any sort are available 

The purpose of this paper is to describe the occurrence of osteo-arthrms in 
the synovial joints of the human vertebral columns and to offer speculations on the 
circumstances which cause certain regions of the vertebral column to be particu- 
larly prone to the development of this disease and others to be less so 

From the outset it waU be well to state plainly that the condition commonly called 
‘ osteo-arthritis of the spine ’ is not the subject of discussion m this paper The 
term ‘ osteo-arthntis of the spine ’ is, I think, never used to convey a meamng 
which IS comparable with that conveyed by ‘ osteo-arthntis ’ of, say, the knee or 
shoulder In osteo-arthntis of the great movable weight-bearing joints of the body 
no single character is so constant as the presence of osteophjnes, which, at least in 
their early stages, grow from the edges of the areas of contact and weight bearing 
In the vertebral column of man no bony disease is more common than that marked 
by the growth of osteophytes from the edges of adjacent vertebral bodies towards 
each other By analogy, as I assume, and in the absence of precise information as 
to morbid anatomy, growth of osteophytes has seemed to justify the use of the name 
‘ osteo-arthritis of the spine ’ for this disease 

The joint between a pair of vertebral bodies is formed by layers of fibrous 
tissue built upon the flat cartilage-covered surfaces of the vertebral bodies, and 
contaimng neither cavity nor synovial membrane, but a mass of senu-fiuid mucm- 
hke matter under pressure The synovial joints of the body generally present a 
contrast in that each has all the following features — a cavity, cartilage-covered contact 
surfaces, and a vascular synovial membrane, all enclosed in a fibrous capsule 

It IS m movable, synovial, or diarthroidal, joints that osteo-arthntis has been 
studied by a host of observers from the chmcal, the pathological, and the experi- 
mental points of view There can be no doubt that osteo-arthrms as ordinarily 
regarded is exclusively a disease of synovial joints 

Each umt of the vertebral column articulates with each of its neighbours by its 
dorsal arch and by its body The joints between the vertebral bodies are of the 
sort briefly described above and ordinarily called the ‘ intervertebral discs ’ or 
fibrocartilages Each dorsal arch sends upwards a pair of superior articular 
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processes, and downwards a pair of inferior articular processes By contact of the 
superior articular processes with the inferior articular processes of the arch of the 
vertebra placed next headward, and vice versa, is built up a chain of joints betivcen 

the dorsal arches of the vertebra: These arc the 
dorsal intcn'crtcbral joints, and arc synovial m 
character It is ostco-arthritis of these dorsal 
intervertebral joints which is the subject matter of 
this paper 

Distribution in the vertebral column of osteo- 
arthritis of the dorsal interv'crtebral joints is not 
stated in any printed work to which I have access, 
indeed, in onlj tw o places hai c I met anj reference 
to ostco-arthritis of these joints at all The joints 
between the vertebral bodies arc far larger than 
those between the dorsal arches, and arc far more 
readily displajcd by X-rajs This may be the 
reason w'hy disease in the dorsal inters crtebral 
joints is commonly overlooked and such chmeal 
significance as disease in this position may have is 
not appreciated Other sjnosial joints m the 
vertebral column arc those made by the ribs, the 
costo-ccntral and the costo-transsersc, the occipito- 
atloid, and the anterior atlanto-a\oid joints 

Robert Adams, of Dublin, is one of the carhest 
modem writers on ostco-arthritis His book, A 
Ticaftse on Chrome Rheumatic Arthritis is entirely 
devoted to a study of ostco-arthntis — to use the 
appropriate modern term — in most of the important 
synovial joints of the body The author gi\es an 
account of ostco-arthritis in the dorsal interverte- 
bral joints and, cunously, in the anterior atlanto- 
axoid joint^ , but he entirely disregards the common 
ostcophytic disease of the vertebral bodies to 
which the name ‘ osteo-arthritis of the spine ’ is 
so frequently applied Arbuthnot Lane- records 
disease in these joints and also in the anterior 
atlanto-axoid joint in his account of the changes in 
the vertebral column which accompany heavy labour 



out in descending senes X indicates the 
presence of osteo arthritis in the dorsal 
intervertebral joint Note that this change 
affects the dorsal intervertebral joints on 
the left side only These vertebras were 
found in the hollow of the scoliotic 
column whose conca\ity lies towards the 
left in this region, as is shown in Ftg 592 


THE CAUSES OF OSTEO-ARTHRITIS 


That mechanical forces have a large share m 
the producuon of this disease will probably be 
umversally admitted, and in the vertebral column 
this can be readily shown by the details of a common occurrence 

The dorsal intervertebral joints in the cavity or pressure zone of a scoliotic 
spine are hkely to acquire the disease Fig 585 shows osteo-arthritic changes in 
a series of joints, all on the left side, derived from the concavity of a scohotic spine 
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(the same as is shovm in Fig 592) When disease grossly disturbs the normal 
balance of the vertebral column an almost invariable associated finding is osteo- 
arthritis in the dorsal joints above and below the district of disturbance 

Fig 586 shows osteo-arthritis in the dorsal intervertebral joints above and 
below the region of gross disturbance caused by collapse of a vertebral body The 
link of association must be mechamcal strain Among the causes of osteo-arthritis 
Timbrell Fisher* notes “ a localized increase of articular stress of an occupational 
nature or caused by mal-umted fracture, disease of the hmb bones with consequent 
deformity, or ank>’losis of an adjacent joint ” The principle underlying this general- 
ization IS contained in the observations I have made above In this connection 
the strongly expressed view of Arbuthnot Lane^ is worth recalling “ There is no 
such disease as rheumatoid arthritis, but the conditions which are regarded as con- 
snmtmg that disease are identical with the changes produced in the osseous system 
by pressure ” When it is noted that the ‘ rheumatoid arthrms ’ of this'passage is 



Fig 586 — Part of a thoracic column \iCKcd from the right side The 3rd, 4th, and 5th certebrte 
have coalesced m o one mass following collapse of the 4th vertebra as a result of disease, possiblv tubercu- 
lous Angulation of the dorsal column has followed, and osteo-arthrius affects the dorsal intervertebral 
joints above and below the site of disturbance 


the ‘ osteo-arthntis ’ of modem use, a comparison with a recent defimtion is mter- 
esting Osteo-arthrius is defined by Fisher® as “a senes of physiological and 
pathological changes occurring in a joint subjected to prolonged or oft-repeated 
injury, either mechamcal or tome, but of a moderate degree of intensity ” 

Osteo-arthriUs might not unfairly be held to represent an effect of wear and 
tear on a joint There seems no doubt that central degeneration of arucular cartilage 
IS the starung-pomt of the chain of events that has osteo-arthriUs at the other Under 
surgical condiuons Timbrell Fisher erased the central part of one arucular carulage 
of a joint in a hving amraal The results include degenerauon of a corresponding 
area of the opposing carulage and the growth of peri-arucular osteophytes It 
should follow that growth of chondrosteophytes from the two arucular surfaces 
must progress equally, because failure of carulage contact in any place would lead to 
degenerauon opposite to it , ceitamiy I have found that osteo-arthrius is equally 
marked in both the bones that enter into a joint 

It might be surmised that each synovial joint has its normal or opumum 
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provision of cartilage As cartilage is lost centrally by disease, injury, or wear, the 
remainder is supplemented by peripheral growth m an attempt to restore the normal 
allowance It is growth of cartilage with its scaffolding of bone that constitutes the 
chondrosteophyte characteristic of the disease, and this takes place at the most 
vascular region, the periphery 

It IS not believed by modern obsen'ers that mechanical factors arc the only 
ones that enter into the etiology of ostco-arthniis Timbrcll Tishcr, no less than 
other writers on this topic from the clinical aspect, insists on the need for elimina- 
tion of any source of toxic absorption in the treatment of a patient The suggestion 
is that microbes or toxins may render the cartilages or the bones more open to the 
influence of pressure 

It IS not intended in this place to attempt to gitc even a brief review of the 
evidence that the products of microbic activity, disordered metabolism, and 
internal secretion may each have their influence It will suffice to remark that 
osteo-arthritis has been noted in a hmmophilic child aged 13 jears,'"' and also in a 
child aged 15, suffering from premature and imperfect general dctelopmcnt — 
progeria " Garrod** has remarked on the “ peculiar liability of persons with alcap- 
tonuna and ochronosis to develop osteo-arthritic lesions m later life ” 

The mechanical factor is evident and denied by none For the present purpose 
this factor is the only one tliat my material allows me to consider 

I can only presume that pressure bettveen joint surfaces over an extended penod 
IS a circumstance likely to result in osteo-arthritis In the tcrtebral column, whose 
function IS to bear weight in the erect attitude, this amounts to dorsiflexion bcmcen 
the vertebral units In dorsiflexion the articular surfaces of the joints borne on the 
dorsal arches arc evidently brought into contact, and m vcntriflcxion these joint 
surfaces are relieved of direct pressure 

In the following pages I shall present to the reader obscrt'ations of facts 
relating to the occurrence of osteo-arthrius, and shall offer spcculauons on the means 
by which mechanical pressure might exert an influence in the producuon of osteo- 
arthritis in the dorsal intervertebral joints 


ANATOMY OF OSTEO-ARTHRITIS AS SEEN IN THE DORSAL 

INTERVERTEBRAL JOINTS 

In my survey, so long as peripheral osteophytes could be recogmzed, the joint 
in question was regarded as the subject of ostco-arthritis In advanced states the 
diseased joint surfaces may be grooved, eburnated, and greatly expanded by the 
formation of new bone 

In a large number of vertebra: will be found all of the following bones of which 
the articular contact surfaces are clearly marked and the evidence of osteo-arthnos 
IS limited to circumferential osteophytes , bones whose contact surfaces having no 
vestige of normal structure present irregular surfaces, here pohshed, there porous, 
as if treated first with a rasp and then with a burmsher, but still defined by heaped 
osteophytes around, and every stage between these two extremes 

In Fig 587 is shown a photograph, and in Fig 588 an enlarged scale drawing, 
of the surface of a flat intervertebral joint moderately advanced in osteo-arthritis 
Three areas which are approximately circular and concentric can be recogmzed 
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Atea A —A central area which corresponds to the cartilage-covered area of a 
normal joint This area encloses bone of fine texture and is neither porous nor 

pohshed , , , , i 1.1. 

Aica B — An intermediate ring of porous bone marked by holes which vary 

considerably in size and depth Many of these holes would admit a pm, some are 
shallow pits, and others penetrate the bone deeply 

Aiea C— -A third zone consists of a rampart of irregular osteophytes often 





Fig 537 — The phoiopnaph on the ttpht is of the lower aspect of a specimen of the 2nd cersica! 
sertebra On the left is shown tlic upper aspect of the 3rd cervical vertebrn with which it mates contact 
Note the osteb arthritic joint on the left side of the vertebra:, which is portraved in more detail m a line 
cnlareemcnt m 588 The spreadine ostcophvncs from the diseased joint, it ma) be observed, go far 
to obstruct the groove for twi of the third cervical nerve 





intermediate ring and conspicuous chiefly by their 
hig% pSshe?^^^ osteophytes are seemingly not of porous bone, but are often 


By the characters of the contact surfaces it is possible to classify osteo-arthntis 
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of the small and simple intervertebral )oints in three stages, which I conceive to 
represent consecutive steps m the development of ostco-arthritis — 

Stage I — The primary contact Aica A bears osteophytes at its margin Only 
Areas A and C are present, and it must be supposed that expansion of the contaa 
area has only just begun 

Stage II — All three areas, A, B, and C, are present Expansion has gone a 
stage further, and the area of sccondarj' expansion, B, is exposed as the rampart 
recedes The fact that this Area B is porous and sometimes shows blood staimng 
m recently prepared bones, suggests that it is a vascular region It is probable that 
the spaces of the vascular bone-marrow arc being exposed 

Stage III — The limits of Area A arc no longer to be seen The contact area 
may be all of porous bone or it may be grooved and eburnated The rampart C 
may be very conspicuous, or it may, on the contrary’, be broken dowm and worn 
flush Ebumation may be found in any part of the articular area at any stage 




Fig 589 — Drawings of ihc dorsal arch of a specimen of ihc 7ih thoracic \cncbra The dorsal arch 
js viewed from the dorsal 'i*«pcci in the rirht»hnna drawing and from the \cntral aspect in the left hand 
By each of the four articular facets is placed a Roman numenl which indicates the stage of dc%clopmcni 
of ostco arthritis 


Examples of these three stages are shown in the drawings in Fig 589 
Timbrell Fisher, under circumstances which are not available to me, has observed 
osteo-arthntis in all its aspects, and has based on his pathological findmgs a 
classification® which I set out for comparison with mine Fisher’s classification, 
being based on post-mortem observations of very wide range, is far more complete 
than mine, which is based on a material restricted to dried bones 

The persistence of the normal contact area of a joint is very striking Though 
the surface of actual contact is doubled, still this area may be recogmzable 
An explanation is perhaps to be found m Fisher’s observation that “the 
layer of bone underneath the articular cartilage can be seen to be thickened 
before the cartilage covering it has entirely disappeared ” 

It may be remarked that the small dorsal mterveitebral joints are peculiarly 
suitable for observations of the sort I have made The articular surfaces are small 
but even in outline, most of them are flat, and the rest only shghtiy curved 



OSTEO-ARTHRITIS IN THE SPINE 


839 


Tiwwni, rwuRX CLASSll ICATIOS 

CwsstncATtos tiAsrn os 
PATiioLor.icM ANATosn or Host 
{tiifrj) 

Class I nbnihtion and cyher 

changes m the central area of the 
articular cirtilagc 

— 

Class J1 ribnllation more marked, 
commencing lipping of articular 
margins ''id' hjpcrplasia of the 
sanoNial membrane 

1 

1 

Class /// Changes more marked, 
commencing exposure of sub- 
articular bone, and mcrcgcncrali7cd 
changes in s\no\ial membrane 
Deformity from chondro-ostco- 
plnnic formations 

Smge II 

Class IV Bone extensn eh exposed, 
often eburnated and groo\ cd 
Dcstnicuon of mtra-arucular liga- 
ments Svnoiial fringes usualh 
fibrosed or atrophic Deformity 
increased by shortening or sub- 
luxation 

Stage III 


THE DISTRIBUTION OF OSTEO-ARTHRITIS OF THE DORSAL 
JOINTS IN THE VERTEBRAL COLUMN 


The matenal examined includes 126 human vertebral columns, all dried and 
macerated These columns, though assembled, have not always been complete 
in every member The total numbers for the scicral vertebra: varj' from 90 to 
125 In order to present the true proporuonal incidence of osteo-arthntis on the 
different parts of the vertebral column, I have made a senes of simple calculations 
and have set out the result in a graph {Fig 590) as if the total number of columns 
were too I exanuned all the available vertebral columns and noted the pints 
which displayed clear evidence of osteo-arthntis In my notes I did not disunguish 
the stages of development which I have described, but merely recorded the pres- 
ence of osteo-arthntis It will be seen from Fig 590 that osteo-arthntis affects 
the dorsal intervertebral )omts m three mam ‘ outcrops which may be defined 
and named as follows 

I Lumbo-dorsal Outcrop— a fairly regular curve extending from the 8th 
thoracic vertebra to the lurabo-sacral junction 


2 Dorso-cervical Outcrop — ^Irregular m form and including the joints 
between the 6th cervical and the 7th thoracic units Two peaks of especially high 
incidence occur (a) At the joint between the 4th and 5th thoracic vertebra: This 

cervico-thoracic junction, the 


3 Cervical Outcrop —A 

7th cervical vertebra: 


curve of fairly regular form between the ist and the 
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Commentary on Distribution — It is necessary to inquire whj osteo- 
arthritis has an unequal incidence on the dorsal joints of different distnas of the 
vertebral column In general, ostco-arthritis of the dorsal intervertebral joints 
assumes a higher incidence as the column is followed dow'nwards This suggests 
that weight-bearing is an important causative factor, but the presence of maxi- 
mum and minimum 7oncs show's the need for further examination of the mechanical 



Fig 590 — Graph showing the distribution of osico arthritis of the dorsal inter\crlebral joints tn the 
vertebral column The abscjssx represent the vcricbnc set out from left to npht in ascending order The 
ordinates show the proportional incidence of osteo arthritis on the various joints as if the total number of joints 
examined were 100 Note the three mam outcrops — lumbo dorsal* dorso cervical, and cer\ical-~vvhich 
are separated by zones of minimal incidence at the joints between the 7th and 9th thoracic and at the 
between the 6th and 7th cervical vcrtcbni Note the upper thoracic peak at the joint between the 4th 
and 5th thoracic vertebrx, and the ccrvico thoncic peak at the ccrvico thoracic /unction 


circumstances under which the vertebral column carries weight The condition 
under which a given joint bears a direct share in weight-bearmg is that of dorsi- 
flexion, and the presence of dorsiflexion hes in the architecture of the vertebral 
column Humphry^^ writes on the alternating antero-posterior curves formed by 
the mobile umts of the vertebral column as follows “ The three upper curves — 
the cervical, dorsal, and lumbar — are so arranged that their chords are in the same 
vertical hne in the erect position of the body , and that vertical hne corresponds with 
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the line of gravit)' of the head The centre of gravit)' of the cranium wi* its 
contents is placed immediately over the heads of the tliigh bones , and the 
points of confluence of three of tlie intermediate curves arc in the line of gravity 
It follows from tins statement that the units of the cervical and of the lumbar curves 
are dorsiflexcd upon each othcrj lying as they do in front of the line of gravity an 
weight-bearing Hence it follows that the dorsal intervertebral joints in these nvo 
cur\’cs take a direct share in bearing the 
weight of the column 

In the thoracic curve, however, the line 
of gravity lies in front of tlic vertebra:, 
w'hich are therefore ventrifleved upon each 
other Under weight-bearing the tendency 
IS for the dorsal arches to fly apart The 
dorsal intervertebral joints do not ordinarilj 
carry weight in the same way as do those m 
the cervical and the lumbar curves On the 
contrar}', in the thoracic curve the dorsal 
arches are restrained from separauon by the 
interlaminar hgaments — the ligamenta sub- 
flava In another place'- I have showm that 
ossification commonly occurs in these 
interlaminar hgaments and that this occur- 
rence IS almost confined to the thoracic 
region of the spine , I suggest that this 
effect is the result of strain 

We w'lU consider seriatim the causes 
of the three outcrops of osteo-arthntis in 
the dorsal intervertebral joints to which 
reference has been made 

THE LUMBO-DORSAL OUTCROP OF 
OSTEO-ARTHRinS 

This outcrop of osteo-arthntis com- 
mences as a fairly even curve below the 8th 
thoracic vertebra, rises to a maximum at 
the joint between the 2nd and 3rd lumbar 
vertebrte, and falls away to the lumbo- 
sacral junction This outcrop extends over 
more vertebree m a headward direction 
than are ordinarily included in the lumbar 
curve In height this curve of incidence 
exceeds any other, and therefore may be 
presumed to indicate the site of first 
development of osteo-arthntis in the dorsal intervertebral joints 

The effect of osteo-arthntis of the dorsal joints on the contour of the lumbar 
column is to accentuate the posterior hollow of the loin, with the result known to 
c nicians as lordosis as is shown in Fig 591 A result is to throw back the thorax 
upon the lumbar spine and to bnng intervertebral joints under mechamcal influences 



Fig 591 — Tracing of the lumbar \ertebrai 
wnh the sacrum reconstructed and viewed m a true 
lateral position The dorsal joints indicated b> X 
are all affected with ostco arthritis For the pur- 
poses of comparison the contour of the corresponding 
units of a normal column has been superimposed m 
dotted outline This superimposed contour was 
traced from one of Humphry's normal specimens 
preserved m the Anatomy Museum at Cambridge 
U IS to be inferred that osteo-anhnUs of the dorsaf 
mtc^criebral joints leads to accentuation of the 
lumbar curv e, i e , to lordosis 
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which properly belong to intervertebral joints of the lumbar curve only We 
might call this result ‘ lumbanzation ’ so far as it affects the thoracic vertebra: I 
have no means of proving the surmise, but I should expect that the plumb-line from 
the skull now falls through a vertebra higher than the normal 12th thoracic 

This process of lumbarizauon is necessarily progressive once it is iniuated 
The lumbar curve filches more vertebra: from the thoracic curve and bnngs them 
under influences that require them to bear weight by their dorsal joints, and so to 
develop osteo-arthntis m tlicir turn Concomitant with this change at the lover 
end of the thorax is a fonvard projection of the upper thorax in order to presen'e 
body balance This change constitutes ‘ kyphosis which bnngs its ovm immedi- 
ate problems 

I suggest that the whole outcrop of ostco-arthritis on the dorsal intcn'ertcbral 
joints below the level of the 8th tlioracic vertebra is to be interpreted as a first conse- 
quence of weight-bearing by the umts of the lumbar curt'c through their dorsal 
joints and as an extension of the lumbar curt'c into the thoracic region with the 
development of lordosis 

THE DORSO-CERVICAL OUTCROP OF OSTEO-ARTHRITIS 
The district covered by this outcrop, between the 6th cervical and the 7th 
thoracic units, should, according to the principles enunciated, be relatively free from 
osteo-arthritis of the dorsal intervertebral joints The vertebra: of this region arc 
ordinarily vcntriflexcd on each other, and vertical strains arc met by ligaments rather 
than by joint surfaces 

An irregular zone of incidence includes the joint between the 7th cervical and 
the 1st thoracic vertebrae This high cervico-ihoracic peak, close to a point of low 
incidence at the joint next above it, being indeed the maximum point of the whole 
dorso-cervical outcrop, makes a strong contrast with the even cervical outcrop The 
next highest incidence of osteo-arthrms in the dorso-cervical outcrop is at the joint 
between the 4th and 5th vertebrae— the upper thoracic peak 

It will be most convement to consider first a possible cause of the whole dorso- 
cervical outcrop, and then the special cause for the upper thoracic and the cervico- 
thoracic peaks The presence of the whole dorso-cervical outcrop is to be sought 
in factors that may cause dorsiflexion between the vertebrae of this region 

Two vertebral columns I have examined suggest that use of the upper limbs 
and the connection between them and the thoracic cage may account for the dorso- 
cervical outcrop as a whole Much of the upper hmb musculature is attached 
directly to the thoracic cage The rhomboidei and the trapezius muscles connect 
the scapula to the thoracic spines The scapula is strutted to the thorax by the 
clavicle, and many muscles besides those of the upper arm proper gam attachment 
to the hmb girdle, such as the trapeaus and the pectorals Strong movements of 
the upper hmbs may well imply dorsiflexion of the upper dorsal spine if accom- 
panied by contraction of corresponding parts of the erector spins I might suggest 
that movements such as those of rowing imply a direct strain from the upper hmbs 
to the upper thoracic spine 

I propose to describe first a column with scohosis of such character as to suggest 
the consequences of severe labour performed by the right arm and shoulder A 
second column is much less deformed, but is not dissimilar to the first m its essential 
features The details of osteo-arthrms of the dorsal intervertebral joints in these 
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Fig 592 —Anterior view of a reconstructed column Fig 593 —Lateral view of the same column as is 

affected With scoliosis X marks the position m which showjt in Fij? 592 As before, X indicates osteo-arthrilis 
osteo-arthntis of the dorsal intervertebral joint is to be m the dorsal intervertebral ,omt The dravsing shows 

found Probably severe labour performed by the right disease in the same positions as Fig 592, and in addition, 

arm and shoulder accounts for the curvature of the lordosis developing in the lumbar spine 
upper dorsal spine and for oateo arthritis in the dorsal 
joints of that region Osteo arthritis is also found m 
the dorsal joints of the compensatory lower dorsal 
curvature on the left side The joint lesions of the 
lumbar spine are bilateral The same column is shown 
in side view m Ftg 593 
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complete absence of any gross disease the association of strain transmitted 
through the right shoulder is loo obvious to overlook Left-sided lesions occur 
in tlic left compensatory curve, and bilateral lesions of pure vv eight-bearing m the 
lumbar region 

Column No II— This column is shown after reconstruction trom a tront 
view in rig 594 There is curvature of slight degree of the cervical and the upper 
dorsal spine wath the concavity to the right, and of the lower dorsal and the lumbar 
spine in the opposite direction Ostco-arthritis of tlie dorsal interv'crtebral joints 
is present in the middle of the cervical curve, between the ist and 4th thoracic 
vertebral and from the 12th tltoracic vertebra to tlic lumbo-sacral joint In each 
district tlic disease is bilateral 

In this column contours arc similar to those in Column I, but much less pro- 
nounced Approvimaiclj the same district of ostco-arthritis is found in the dorsal 
intervertebral joints of the upper thoracic region, with the difference tliat the osteo- 
arthntic changes arc bilateral I do not think that bilateral distribution invahdates 
the supposition that ostco-arthritis in the dorsal intervertebral joints of the upper 
thoracic region is associated in a causal sense with the use of the upper hmbs I 
should surmise that the individual from whom this second column was denv^ed was 
not subject to severe asymmetrical labour comparable to that of the brewer’s dray- 
man, but was an active man with his hands and right-handed Only few occupa- 
tions might furnish examples of excessive use of the right upper limb comparable 
to the labour of the brewer’s drayman , the ordinary acavmes of labour and of 
sport demand the use of both arms 

I have specially examined a senes of skeletons to determine the side of more 
frequent occurrence of ostco-arthntis in the dorsal joints between the yth cervical 
and the yth thoracic vertebra: I find that right-sided lesions constitute 54 per cent 
of the total, and suggest that this slight preponderance of nght-sided disease is 
associated with the general right-handedness of man Howev'er, the study of the 
details of Columns I and II suggests to me that the upper dorso-cervical outcrop 
of osteo-arthritis in the dorsal intervertebral joints is caused by the use of the upper 
hmbs Such is the provisional explanation I offer for the occurrence 

Frazer^® remarks that “ a slight lateral curve is sometimes seen in the hnes of the 
bodies, concave to the left in the dorsal region and probably due to the use of the 
right arm, with some compensatory deviation above and below ” The columns 
we have been examimng therefore show an exaggerated state of the normal in the 
matter of their contours 


The Upper Thoracic Peak of the Doiso-cervical Outcrop — The pre- 
sumption IS that the peak between the 4th and 5th thoracic vertebrte indicates pres- 
sure by dorsiflexion m the dorsal intervertebral joints of that district In this 
connecuon we must remember the special function which is attached to the thorax, 
namely, that of respiration Halls Dally^”* showed by X-ray examination that 
straightemng of the whole thoracic spine is a normal accompamment of the inspira- 
tory phase of respiration The spinous processes are approximated and closely 
over ap, as IHUs Dally suggests, in order to form a natural protection against hyper- 
extension The vertebral bodies show divergence anteriorly as the intervertebral 
iscs open out and the anterior common ligament becomes taut, and reverse move- 
3 ^^ompany the expiratory phase It must surely follow that the dorsal joints 
o e Oracle vertebra become places of pressure with each act of inspiration , 
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in this case it cannot be a matter for wonder if these joints show the effects of wear 
and arc prone to the development of ostco-arthniis The normal wear at the part 
of the thoracic curve that corresponds to the upper thoracic peak might \erj' probabl> 
become intensified under certain circumstances 

We have seen how ostco-arthritis m the dorsal joints of the lumbar spine is 
associated ivith lordosis, and we have surmised a concomitant kyphosis with reduc- 
tion of the functional length of the thorax It is possible that in order to compensate 
for this reduction of the thoracic spine and of the respirator}' tide, the normal 
excursion of the thoracic spine in dorsiflexion may be increased Such an event 
would be expected to throw additional stress upon the dorsal joints 

The concurrence of tvso circumstances, the use of the upper limb and the 
respirator}' movements, both of w'hich accompan} dorsiflcxion, may account for the 
high incidence of ostco-arthntis in the dorsal intervertebral joints at the upper 
cervical peak 

The Ccrvico-thoracic Peak of the Dorso-cervical Outcrop — I suggest 
that the reason why a peculiar strain of dorsiflcxion falls on the joints between the 
7th cervical and the ist thoracic t'crtcbra: may he in the adjustments forced upon 
the column in order to maintain the poise of the head in the face of alteration of 
curvature of tlic spine clsew'herc In the evolution of man perhaps there has been 
no factor of more constant significance than that of keeping the head erect in order 
to maintain forw'ard vision When it is considered what a handicap is placed upon 
a man if his trunk is bowed forwards, or what a strain is endured if he assume for onl} 
the short period of an experiment the attitude of a quadruped, the force of the urge 
to keep the head upright and poised w'lll be appreciated No matter how much the 
trunk is bent, every effort is made to keep the head upright When the thorax is 
bowed forwards in kyphosis, then dorsal angulation between neck and thorax 
must be maintained at w'hatcvcr level it is ncccssar}' to secure the poise of 
the head 

This surmise may be confirmed from the examination of any senes of deformed 
columns in our museums In the most deformed columns the neck is commonly 
found sharply dorsiflexcd on the thorax I suggest that the cervico-thoraac 
peak of osteo-arthritis may be interpreted in these terms It is an indication of a 
compensatory change as the neck forms a new' angle w'lth the thorax, and might be 
described as a result of kyphosis 

THE CERVICAL OUTCROP OF OSTEO-ARTHRITIS 

This outcrop of osteo-arthritis extends from the first to the sixth cervical 
joints, with Its maximum at the joint between the 3rd and 4th vertebra: 

The dorsal joints of the vertebrae of the cervical curve carry W'eight as do those 
of the lumbar curve, because the vertebral bodies he in front of the fine of gravity 
Therefore these joints are specially prone to the development of osteo-arthritis, and 
as might be expected the point of greatest incidence is near the middle of the curve 
Humphry states that the fore part of the 4th vertebra forms the zemth of 
the curve 

It could be imagined that the uppermost thoraac vertebras might become 
functionally absorbed into the cervical curve if lordosis demands a forward projec- 
tion of the thorax in order to maintain body balance If this be so, as disease of 
the dorsal jomts spreads the thorax must become functionally shortened, certainly 
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at the lower end and perhaps at the upper end also It is remarkable if the adjust- 
ments of the trunk to the changing contours of the spine are affected at the expense 
of the thorax There is room for research into the change m vital capacity that may 
accompany lordosis and kyphosis 

However this may be, it is difficult to explain the very high incidence of osteo- 
arthritis at the cervico-thoracic junction as an extension of the cervical curve A 
special local function explaining that occurrence has already been discussed 


OSTEO-ARTHRITIS OF THE ANTERIOR ATLANTO-AXOID 

JOINT 

Out of all the columns showing osteo-arthritis I examined, 322 per cent of 
specimens of the atlas and axis showed disease in this joint Comparison of this 
figure with the graph m Fig 590 will show that osteo-arthritis is commoner m the 
anterior adanto-axoid joint than in any of the dorsal intervertebral joints, except 
in those of the lumbar region 





Fig 595 — Brawings showing The anterior arch of the aths from the front with projecting 
°!;^^°Poytcs in the middle, B, The front of the avis with odontoid process, and C, The anterior arch 
ot me axis from the back after the posterior arch ha*; been rcmo\cd B and C show the two contact 
sunaces of the anterior atlanto-axoid joint , note peripheral osteophytes indicating earlj osteo-arthritis 
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The contact surfaces of this joint arc the front of the odontoid process of the 
axis and the back of the anterior arch of the atlas, and the movement m this joint is 
umversally conceded to be rotatorj' It is remarkable that Adams, to whom refer- 
ence has already been made, gives to disease of this joint a very large share of his 
account of osteo-arthritis of the small synovial joints of the vertebral column He 
wrote^® “ the atlas and the dentata have far more free movements on each 
other than any of the other vertebra: enjoy, a circumstance that may account for the 
observation that we are accustomed to sec far more numerous specimens of the effects 
of chrome rheumatic arthritis in these vertebra: than in all the others of the spine 
taken collectively ” My findings do not confirm this final statement, but certainly 
osteo-arthriDs of the anterior atlanto-axoid joint is very common 

Drawings showing disease in this joint will be found m Ftgs 595 and 596 
Arbuthnot Lane notes ostco-arthritis (‘ rheumatoid arthritis ’) of this joint in his 
account of labour changes and the effects of wcight-carr}'mg It is described in 
connection with the occupation of the coal-heaver, who carries weight on the back 
supported by the head and neck tlirough the medium of a long-flapped cap 

Osteo-artliritis of the anterior atlanto-axoid joint might well have a clinical 
interest In this position it might very well be the cause of ocapital headache and 
of stiff neck if Hilton’s'® well-known generalization is accepted “ The same trunks 
of nerves, whose branches suppl)' the groups of muscles moving a joint, furnish also 
a distribution of nerves to the skin over the insertions of the muscles , and the 
interior of the joint receives its nerves from the same source ” Probably the 
anterior atlanto-axoid joint receives its nerve-supply from the first cervical nerve, 
which hes very close to the joint and supplies the short rotator and extensor muscles 
of the suboccipital space and the scmispmalis capitis of the nuchal region also The 
skin does not receive a direct supply from the first cemcal nerve, but by reason of a 
commumcation with the second cervical, the first cervical nerve takes a share m the 
supply of an area of skin to which the great occipital nerve is distributed There- 
fore, an area of skin extending from the vertex to the nuchal crest and from mastoid 
process to mastoid process might be the seat of sensation referred from the anterior 
atlanto-axoid joint by the first cervical nerve 

SUMMARY AND CONCLUSIONS 

This paper is devoted to the consideration of osteo-arthritis of the small synovial 
joints of the vertebral column Tlus condition is to be distmgmshed from ‘ osteo- 
arthritis of the spine ’ In a descripuon of the pathological anatomy of osteo- 
arthritis three stages of development are described In the first the disease is 
indicated only by a fringe of osteophytes around the normal contact area , in the 
second by a zone of porous bone which separates the original contact area from 
a peripheral fringe of osteophytes , in the third stage all traces of the original contact 
area are lost and the surface may be grooved, polished, and greatly deformed 

The distribution of osteo-arthrius in the dorsal intervertebral joints, which 
has not previously been recorded, is set out m graphic form, and certain zones of 
special incidence are observed 

I Lumbo-dorsal Outcrop — This is interpreted as the result of weight- 
bearing in the joints of the dorsiflexed lumbar column, and the absorpuon of the 
lower thoracic vertebrae into the lumbar curve as lordosis is estabhshed 
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2 Dorso-cervical Outcrop — It is suggested that m the mam this outcrop 
IS the result of the use of the upper limbs, by movements of doisiflexion transferred 
from the hmbs to the tlroracic skeleton and by associated action of the erector spins 
muscle This outcrop presents two peaks of higher incidence — 

a At the joint between the 4th and 5th thoracic vertebrs is found the upper 
thoiaac peak It is suggested that this peak is due to dorsiflexion which is a normal 
feature of inspiration accentuated with the onset of lordosis and kyphosis 

b The cervico-dorsal junction is marked by a ccrvico-dorsal peak It is suggested 
that the explanation lies in the powerful urge to keep the head upright m spite of 
kyphotic changes in the thorax Columns greatly deformed with kyphosis often 
show that the head and neck are borne upright m spite of great postural difficulties 

3 Cervical Outcrop — This is probably due to weight bearing in the joints 
of the already dorsiflexed cervical vertebrae 

Some space is given to a description of osteo-arthnns in the anterior atlanto- 
axoid joint Disease m this position was found m about one-third of columns which 
exhibit osteo-arthritis elsewhere m the dorsal intervertebral joints 

I have pleasure m making grateful acknowledgements to those who have 
assisted me by providmg facihties for observation, or by other means Professor 
R A Dart, of ffie Umversity of the Witwatersrand, allowed me fiiU access to the 
collection of skeletons in the Anatormcal Museum It was here that the first 
observations were made My investigations were continued at Cambridge, where 
Professor J T Wilson and Dr W L H Duckworth gave me full opportumty of 
examinmg the skeletons in the Anatomy Department Sir Walter Langdon-Brown, 
Regius Professor of Physic at Cambridge, and the M D Committee permit me to 
pubhsh these observations, which formed part of a thesis presented for the degree 
of M D m June, 1933 
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POLYSPONDYLITIS MARGINALIS OSTEOPHYTICA 

By L R SHORE 

nlMOSSTRATCR IN ANATOSn, USISEHSITI Or CAMnillDOC 


INTRODUCTION 

A COMMON disease can be recogni/cd m Fig 597, which is the photograph of a 
vertebral column reconstructed from its constituent bones The drawing and the 
radiogram reproduced m Ftg 598 will perhaps also recall the same familiar con - 
tion So far as I can find, this disease, though probably the commonest to w'-ic 
the vertebral column of man is subject, has no precise name ‘ Spondyhus 
alone — or perhaps with the epithet ‘ hypertrophic ’ — ‘ spondyhtis deformans 
‘ spondylosis ’, and ‘ ostco-arthritis of the spine ’ probably include most of the 
synonyms in common use 

No definite accounts arc to be found in standard works on pathologj’, mcdiane, 
or surgery of the anatomy of these osteophytes or of their distribution in Ac vertebral 
column The observations on these points recorded in Ais paper were made upon 
vertebral columns which had been macerated, dried, and rendered free from 
putrescible matter Enough fresh material was obtained from the post-mortem 
room to make examination of the soft tissues possible in addition 

GENERAL DESCRIPTION 

The \ertebral column shown m Fig 597 presents features familiar to every 
museum student , and Ae features of Ac specimen show'n in Fig 598 arc equally 
familiar to the radiologist or Ac paAologist A kmfe Arust into an intcrt'ertebral 
interval of such specimens would meet bone This event is to be expected from 
Ae findings by radiologists of fringes, of ledges, and of other bony projecnons from 
Ae upper and Ac lower edges of vertebral bodies which constitute ‘ hpping ’ 

The bon / giowths from macerated vertebra: have Ae followang superficial 
characters — 

1 Osteophytes commonly arise as spicules or as fnnges of spicules from 
adjacent margins of vertebral bodies on their anterior or lateral aspects I have 
never seen a vertebra bear osteophytes on the edge Aat is posterior and abuts on 
the spinal canal, and Beadle^ makes the same observation 

2 Osteophytes usually bear longitudinal striations of ridges and grooves, 
best seen m osteophytes of moderate size 

3 Osteophytes are always broader at the base Aan at the point and spread 
over Ae anterior and Ae lateral surfaces, but not over Ae horizontal surfaces of 
the vertebral bodies 

4 Osteophytes may be larger, less diffuse, and nodular , and Aese may span 
an intervertebral interval The outer surfaces of such nodules may be smooA 
or with striation retained at their bases only Hemispherical, Ascoidal, or pyramidal 
forms may occur, and bizarre shapes also if adjacent nodules make contact 
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5 Almost never are osteophytes to be found on a single unit of the vertebral 
column Their incidence is spread over a group or over more than one group of 
adjacent vertebra 


NOMENCLATURE 

Chrome disease of the vertebral column has long 
htis deformans ’ when permanent changes m the bones 
with lasting alteration of posture — ^usually a 
kyphotic curve of the spine 

‘ Spondyhus \ derived from (t-ovSuXo^, a 
vertebra, strictly refers to a umt of the vertebral 
column The whole column, in its prinntive 
form the ridged backbone of a quadruped, is 
pax*?) whence is derived ‘ rachitis ’ It would 
be misleading and pedantic to insist on the use 
of the term ‘ tuberculous spondyhcis ’, though it 
would be more usually correct m both the patho- 
logical and the etymological sense A disease 
spread widely over the vertebra: would be better 
rendered by ‘ rachitis ’ were not the word used 
as eqmvalent of ‘ rickets ’ ‘ Semle rachitis ’ 

suggests a paradox , so perhaps ‘ polyspondy- 
hns’, indicating a plural incidence of disease 

Fig 597 — Photograph of a vertebral column affected 
mthpe' ' osteophyttca Thepresence 

of oste I ' ( the upper and lower margins 

of the ' <. atl> shown It is also to be 

noted ' i hese osteophytes corresponds 

very nearly to that indicated in Fig 601 Outcrops of 
osteophy'tes are to be seen in the cervical, the thoracic and 
the lumbar regions, but osteophytes are smaller or absent 
in the vicinity of the 2nd thoracic, the 12th thoracic, and 
the loner margm of the 5th lumbar sertebrx 

m the vertebrEe, is to be preferred to the 
singular form ‘ spondyhtis ’ 

Many authors use ‘ spondyhtis deformans ’ 
to cover an imperfectly defined group of diseases 
which are all marked by new bone formation 
in the vertebral column Usually ‘spondyhtis 
deformans ’ is described in the chapter or section 
devoted to ‘ osteo-arthritis ’ Again, some authors 
use the term ‘ osteo-arthritis of the spine ’ to 
describe the disease which is the subject of the 
present note The mutual growth of osteophytes 
from the bony elements of an intervertebral joint 
suggests a similarity to osteo-arthritis, which also 
IS marked by bony growths from the margins 
of jomts 

In common use ‘ osteo-arthritis ’ refers to 
a chrome disease of the so-called ‘ diarthrodial ’ 


received the name ‘ spondy- 
and hgaments are associated 


i 
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or ‘ synovial ’ joints, which arc distinguished in every case by a cavity, by 
cartilage-covered contact surfaces, by a synovial membrane, and by a fibrous 
capsule The joint beuveen a pair of vertebral bodies has neither cavity nor 
synovial membrane The flat ends of the vertebral bodies are partly covered 
by cartilage plates on which arc built the intervertebral discs These discs are 
composed of concentric plates of fibrous tissue which form a shell (annulus fibrosus) 
surrounding in the centre a mass of mucin-hkc material (nucleus pulposus) 
which IS elastic, expansive, and retained under pressure It is not to be expected 
that such a joint is subject to the same diseases as a stnovial joint Timbrell 
Fisher- has show'ed that true osteo- 
arthritis may be produced in the 


laboratory animal by methods which 
are quite mapphcable to a joint of any 
type but synovial 




Fig 598 — On the left is a drawing from a photograph of the middle pirt of the thoracic region of 
a diseased column The specimen is Mcwcd from the right anterior aspect, and the thickenings at the 
intervertebral intervals due to marginal osteophytes gives a moniliform appearance There is less 
bulging in the region covered by the anterior longitudinal ligament, which is dearly indicated in the 
drawing The bulging lies between the edge of that ligament and the back of the vertebral bodies in the 
region of the cosio vertebral joints In the middle of the specimen a bony nodule projects forwards and 
medially to overlap the front of the anterior longitudinal ligament On the right is a reproduction of a 
radiogram of the same specimen taken in a lateral position Lipping of the v ertebral margins is dearly 
shown, especially at the prominent nodule in the middle of the specimen 


The osteophytes of osteo-arthntic joints, as seen m macerated bones, are the 
remains of cartilage-capped chondrosteophytes grown from the articular margins 
In polyspondylitts margmalis osteophytica the osteophytes are osseous substitutions 
for ligament, and this probably accounts for the not uncommon occurrence of 
ankylosis, which is very rare in true osteo-arthritis 
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Lawford Raaggs makes a welcome break with tradition when he gives 
a separate chapter to spondyhtis deformans in his Inflammatory and Toxic Diseases 
of Bone He distinguishes the disease whose features bear superficial resemblance 
to osteo-arthritis as ‘ spondyhtis osteo-arthriaca ’ from among other diseases pecuhar 
to the vertebral column This disease I confidendy identify with polyspondyhtis 
marginahs osteophytica, though Knaggs offers no exact descripuon of its anatomy 
or distribution 

It is with much diffidence that one advocates the introduction of a fresh name 
into the vocabulary of pathology, especially when the name refers to a very common 
disease ‘ Polyspondyhtis ’ has been explained, and the ]ustification of ‘ margmahs ’ 
wiU appear 

ANATOMY 

I Marginal osteophytes are not related to the attachments of muscles or of 
tendons Though large nodules are foimd in the lumbar spine, and though fibres 
of the psoas muscle are attached ahke to the hgaments which cover the nodules 



Fig 599— The two upper drawings show on the left the lower surface of the 1st and on the right the 
upper surface of the 2nd lumbar tertebra of the same column Eo. Epiphjsiai ring, I EG , Inner 
epiphysial groove The outer epiphysial groove (O E G ) becomes conspicuous m the presence of marginal 
osteophytes The two lower drawings show the proportions of the epiphyses of the vertebral bodies in 
earlier life The speeiniem drawn both from above and below, is a thoracic vertebra from the skeleton 
of a male aged 16 years The epiphyses, which bear the facets for the costal articulations, are embedded 
anri between the edge of the ep physis and that of the vertebral body, 

ana also m the central part of the fiat surface of the vertebral body ’’ 


and the normal parts of the lumbar spine, I have never observed an isolated 
tendon to be attached to a nodule The same statement may be made of the muscle 
longus coUi, though it must be admitted that nodules are rare in the cervical spme 
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2 The osteophytes arise or ‘ break the surface ’ at a posiuon on the vertebral 
body which is quite constant If an affected vertebra is examined from the upper 
or the lower surface, it can be seen that the osteophytes are marked off from the 
body of the vertebra that bears them by a groove which marks their inner hmits 
It IS by this arrangement that the v\ord ‘ marginal ’ is justified In Ftg 599, vhich 
presents drawings of the flat surfaces of osteophv te-bcaring vertebra:, these grooves 
are indicated, O E G representing ‘ outer epiphysial groove ’ 

The upper and the lower surfaces of the vertebral body from any part of the 
column bear a circumferential ring of slightly raised, flat, smooth bone The 
inner edge of this ring is often irregular but contains an area which is porous in the 
macerated bone In the fresh state this area is covered by a cartilage plate which 
closes the cancellous spaces of the vertebral body and abuts on the interv'crtcbral 
disc In early life this bony ring, which is the epiphjsis of the vertebral bodj, 
is set in cartilage and falls short of the edge At full growth the carulage is ossified 
further and the ring reaches the edge The inner edge of the ring is clearlj defined 



Fig 600 — Sho\ss m diapnmimnc fashion the mode of formaiion of marpmal osieophvtcs A 
portion of a ^crtcbral column is Mcwcd from the lateral aspect From the sides of the column the super* 
ficial lateral expansions of the anterior longitudinal ligament ha\c been dissected a\\a\ but the front of 
the anterior longitudinal ligament is left intact On the left n section has been made through the inter* 
\crtcbral inicn-al and sho^\s (a) the mien crtcbral disc a^iih us sheath, {h) the deep inicncrlcbral ligaments 
cut across and (c) the superficial fibrous s\*stcm left as n cufT surrounding the column in the immediate 
Mciniij of the section After remoaal of the superficial fibrous sheath the deep intcn crtcbral ligaments 
arc displaced On the right of the dra\Mng these ligaments arc shown in continuous senes In the other 
intcn crtcbral micnals ostcoph>tcs arc shown imading and replacing the deep inicncrlcbral ligaments 
Tow ards the top of the draw ing arc represented the sheaths of the intcn crtcbral discs w hich come into \ icw 
after remotal of the deep fibres 

(Note — Anterior common ligament = anterior longitudinal ligament ) 

and may be called the ‘ inner epiphysial groove ’ Occasionally the outer edge 
of this ring may be traced in an adult bone as a ver}' fine and narrow ‘ outer epiphy- 
sial groove ’ It IS when the osteophytes develop that the outer epiphysial groov'e 
becomes conspicuous, for a reason which will appear The outer epiphysial groove 
receives tlie attachment of the sheath of the intcrv'crtebral disc 

3 The Pcnvejtebial and the Iritcrvet tebral Ligaments — The whole V'ertebral 
column is enveloped m a continuous sheath of fibrous tissue This conception, 
put forward by Macahster and confirmed by Poirier and Charpy, wnU be shown 
to be of some importance The perivertebral sheath is weak at the sides, but 
medially, both in front and behind, speciahzes into anterior and posterior longi- 
tudinal ligaments The fibres of these two ligaments are long, and pass ov'er as 
many as three or four vertebrae Deep fibres which span no more than one inter- 
vertebral interval he between the intervertebral discs and the more superficial fibres 
These deep fibres are attached very firmly to the edges of the vertebral bodies 
It IS in these short deep intervertebral hgaments adjacent to the discs and outside 
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Commentary on Distribution — The 7oncs of diminution show that weight 
in Itself cannot explain the occurrence of marginal osteophytes The weight 
of the trunk must increase from the 2 nd to the 12 th thoracic vertebral and 
thence to the lumbo-sacral junction, but it is at these places that incidence is 
reduced 



Fig 601 —Graph sho\Mng the di-tribuuon of the ostcoph>tc^ of pol>spond>htis margmahs osico- 
phytict m the human Ncriebral column The abscissx represent the sc\cral \cricbrx set out in ascending 
order from left to right Above the abscissae arc constructed upright rectangles whose right and left 
sides respcclivelv represent the upper and the lower margins of the different \crtcbr£c Ordinates in 
heavy black on the sides of these rectangles indicate the numbers per cemum of the upper or of the lo"cr 
margins of the several vertebral bodies which have been found to bear osteophjtes The three waNcd 
form of the graph is to be cspccnlly noted and the positions of the minimum points — at the 2nd and 
12th thoracic vertebra: and at the lower cdt,c of the 5ih lumbar \ertcbr'i It will be observed that e'lch 
wave increases in size as the column is traced downwards 


No author has described the curves of the vertebral column more carefully 
than has Humphry in The Human Skeleton I have had the opportunity of examin- 
ing Humphry’s original preparations preserved at Cambridge and accept his 
conclusions tn toto 

Humphry found that the mobile umts of the vertebral column are arranged in 
three alternating antero-posterior curves, and that the junction points of these cuives 
he in the same vertical line with the hne of gravity of the head and of the heads 




POLYSPONDYLITIS OSTEOPHYTICA 


857 


of the femurs The reader may compare the points and regions of the vertebral 
column defined by Humphry with the significant points and regions of incidence 
of marginal osteophytes in the table set out below 


Anatomical Observation ( Humphn ) 
Tip of odontoid process — 
4th cerA'ical %'ertebra = 
2nd thorac'c vertebra — 


SlOMFICANCE 

top of cervical curve 
2enirh of cervical curve 
bottom of cervical and 
top of thoracic curve 
zenith of thoracic curve 

bottom of thoracic and 
top of lumbar curve 
’ zenith of lumbar curve 

bottom of lumbar curve 


Marginal Osteophytes 

— zeio 

= cervical maximum 

— diminution zone 

— thoracic maximum, 7th 

to loth ver*^ebra 
= diminution zone 

— lumbar maximum, 3rd 

to 5th vertebra 
= dwimutwn zone 


7th or Sth thoracic = 
vertebra 

iztli thoracic vertebra — 


5th lumbar vertebra 


(The zemth of the lumbar curve is not stated by Humphry, who remarks that 
the curve is not the arc of a circle ) 

Evidently the explanation of the remarkable distribution of margmal osteo- 
phytes IS to be found in the architecture of the vertebral column The dimmution 
zones are at the balanced vertebrse through which the weight of the trunk falls 
vertically These vertebra mark points of relative stasis m relation to the posture 
and the ordinary movements of erect-standmg man For each curve, except the 
lumbar, the point of maximum incidence and the zemth have a near correspondence 


CAUSATION 

It has been shown that margmal osteophytes result from an ossific process 
in the deep intervertebral hgaraents, and that it is the configuration of the vertebral 
column that determines the points of greatest and of least incidence 

That pressure is a prime causauve factor is shown by the changes that occur 
m the edges of a vertebra situated in the concavity of a scohonc spine Vertebra 
m such a situation become wedge-shaped, and on the side where compression is 
greatest develop flanges which have all the characters of margmal osteophytes In 
such vertebree, however, the outer epiphysial grooves become obscured early Such 
a column as that shown m Ftg 604 results from some speciahzed attitude which 
has disturbed the whole balance of the column Apart from such an extreme, 
evidence of the predominant effect of mechamcal influences is to be inferred 
from the distribution 

Section of vertebral bodies with margmal osteophytes shows that the usual 
change is m the direction of increased density, and collapse of the bodies is rare 
It IS to be deduced, therefore, that disease of the vertebral bodies is not the startmg- 
pomt Evidence may, however, be adduced to suggest that the primary cause may 
be m the intervertebral discs The normal functions of an intervertebral disc 
include the maintenance of an expansive turgescent nucleus between each pair of 
vertebral bodies, to form a pivot for such rotation as vertebral bodies are capable 
of and to constitute about one-fourth of the height of the vertebral column 

Independent research by Ross-Smith® and by Beadle has proved that degenera- 
tive change in the nucleus of the intervertebral discs follows the fourth decade of 
life and is progressive thereafter An intervertebral disc without its turgescent 
nucleus, instead of keeping a pair of vertebral bodies in proper separation, is no 
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more than a mass of inelastic tissue to be pressed and moulded at the direction of 
the vertebra between which it lies It is possible that degenerated discs will spread 
under weight and exert pressure on circumferential ligaments by bulging them 
Or vertebral bodies might slide or rotate on their neighbours and so throw strain 
on the intervertebral ligaments That bulging of the intervertebral discs and of 
the overlying ligaments docs occur is readily shown Fig 602 shows traangs of 
vertical sections through the same specimen as that illustrated m Fig 598 Further 
sections with simila* findings arc shown in Fig 607 



% ^ Fi- 



no 603 — The ilirtc lumbar vertebra: in this 
draw inj; show an earl> stape in the pronthof ostco- 
ph>tes from their margins Distinct ostcoph>tic 
Hinges have begun to grow from the upper margins 
of the 4th and 5th lumbar vertebra, while the lower 
margin of the 3rd and 4th are free This mode of 
growth IS usual in the lumbar column The for-- 
mcn between the 3rd and 4th vertebrx is parth 
obstructed b> osteoph>tes Growth of osteoph>tcs 
in this position IS uncommon, but might well be 
expected to cause a lesion of the 3rd lumbar nerve 
at Its exit from the vertebnl canal 


Sliding of vertebral bodies seems 
the most probable explanation of 
the phenomenon briefly referred to 
earher, that osteophytic grovTh in 
the lumbar vertebra: is more exten- 
sive on the lower of an adjacent pair 
of margins than on the upper The 
graph in Fig 6oi and the lumbar 
vertebra: shomi m Fig 603 illustrate 
this occurrence This arrangement 
seems to be the outcome of the con- 
tours of the cervical and the lumbar 
curves, in which the vertebral bodies lie in front of the hne of gravity and weight 
bearing In the thoracic curve, in which the vertebral bodies he behind the 
‘ plumb-line,’ the same arrangement is found as high as the 9th vertebra or so , 
above that level the arrangement may be reversed 

In the lumbar curve, m consequence of the contour of the curve and the slope 
of the vertebral bodies, the weight of the column may thrust the disc forwards 
This second factor, which is additional to the general bulgmg, affects only the 


Fig 602 —Tracings of sections made through 
the same specimen ns is shovsn in 598 In 
order to show the bulging of the lntcr^ crtcbral 
d scs that underlie the osteoph>tcs the specimen 
was cut with a fretsaw in two >ertical planes In 
each section the superficial ligaments that form the 
perivertebral fibrous investment, the deep inter- 
vertebral ligaments, and the outer limits of the 
intervertebral discs arc shown in diagrammatic 
fashion The tracing on the right inverses the 
conspicuous nodule shown in 598 It will be 
seen that the intervertebral disc is bulged, the outer 
cpiph>sial grooves are conspicuous, and the osteo- 
phytes arc embedded in ligamentous tissue Avery 
small osteophyte is shown at the upper edge of the 
7ih vertebra, also accompanied by a slight bulging 
of the disc The tracing on the left is in a plane 
slightly to the right of the other Earl> ostcophj tes 
are shown growing from adiaccnt margins of the 
6th and 7th vertebrx around the bulging inter- 
vertebral disc 



POLYSPONDYLITIS OSTEOPHYTICA 859 

lower attachments of the hgaraents and may account for the greater ossification 
m those positions 

The longer antenor and posterior hgaments probably do no more than hrmt 
extreme dorsi- and ventri-fleMon Rotatory movements of vertebral body on 
vertebral body are limited by the deep intervertebral hgaments Evidence that 
rotation does take place between vertebral bodies and is associated with the growth 







Fig 604 — ^Drawings of certain specimens deiived from a column which was the subject of scoliosis 
The thoracic region, which was principally affected, is shown on the left in front view after reconstruction 
The anterior mid-points of the vertebral bodies, determined by measurement, are shown by vertical lines 
Evidently tvvistmg has taken place between ceriamvertebr*, e g , between the 3rd and 4th and between 
the 6th and 7ih vertefarte On the right above are shown the appearances of the 6th and 7th vertebra 
in coronal section — note the vv edge deformity of the 7th and the flangeing of both v ertebrte Below arc 
drawings of the adjacent surfaces of the same two vertebra The osteophytic flanges arise out'ide the 
outer epiphvsial grooves in both specimens Growth is evidently greater on the upper aspect of the 7th 
vertebra, in which the outer epiphysial groove has become partly obliterated The osteophytic growths 
pom the 6th and 7th vertebra; made contact by areas which are distinguished by stippling m the two 
lower right-hand drawings 


of marginal osteophytes is not difficult to obtain In Fz^'s 604 and 605 the anterior 
mid-pomts of the vertebral bodies, deterimned by measurement, are marked by 
short vertical hnes and make lack of ahnement obvious In the column shown in 
Ftg 605 ankylosis has taken place between two vertebrEe, and the rotation must 
have preceded ankylosis Similar results are often obtained by measurement and 
reconstruction 
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When the vertebral column begins to ‘ give ’ under weight, one curve may very 
probably rotate on the next and throw a strain on the deep intervertebral ligaments 

The ‘ anticlinal ’ vertebra: he in the axis of 
rotanon and suffer least from this effect The 
further from the point of balance and the 
nearer the /cmth of a curv'e, the greater is 
the excursion and the more intense is the 
strain m the ligaments 

A survey of the sheath of superfiaal 
ligaments that surrounds the deep hgaments 
and the intervertebral discs may explain the 
different degrees of osteophyte growth found 
in different parts of the arcuit of the vertebral 
column Osteophytes are uncommon on the 
front and unknown on the back of the verte- 
bral margins, where the antenor and posterior 
longitudinal ligaments he thick and strong 
Laterally, the perivertebral fibrous sheath, of 
which the two long median ligaments are local 
thickenings, are thin and ineffective as supports 
to deeper structures It is in the arc of the 
circuit of the vertebral margins between the 
two long ligaments that the majonty of osteo- 
phytes arise Fig 598 shows that osteophytes 
may arise laterally to the anterior longitudinal 
ligament and grow to overlap the front of the 
hgament 

ANKYLOSIS 



Fig 605 — Anterior tracing of part 
of a reconstructed >ertefar'\I column show- 
ing the rotation that has taken place 
between vertebra and vertebn The 
anterior middle points of the vertebrar, 
determined by measurement, are indicated 
by black vertical lines Ankylosis has taken 
place between the ist and 2nd lumbar 
vertebr® on the left side , lack of almemcni 
of the middle points shows that twisting 
must have preceded ankylosis 


Many authors comment on the proneness 
to ankylosis in ‘ osteo-arthrms of the spine ’, 
and the rarity of the event m osteo-arthnns 
of ordinary synovial joints 

Fig 606 is a drawing of part of a veitebral 
column, and shows how osteophytes grow to 
meet each other from vertebra to vertebra 
in a strangely purposive manner This need 
surprise us the less when we realize that ossific 
substitution for hgament is taking place from each of its opposite attachments 
Osteophytes, either by interlocking or by bony ankylosis, may form a sphnt and 
may set a hinit to disease which is otherwise progressive, and may bring about 
spontaneous cure in which rigidity is effected at the cost of mobihty 

This tendency to ankylosis has been exaggerated Undoubtedly ankylosis 
takes place and commonly enough , but more often osteophytes with every super- 
ficial appearance of continuity make no more than close contact and interlock 
mechanically A comparison of false and of true ankylosis is presented m two 
drawings in Fig 607 
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Fio 606— The \crtebra: from the 6lh to the 10th thoracic of the same column as is shown in Fig 
597 The drawing is intended to show the purposive ’ fashion in which osteoph>nes grow towards each 
Other from adjacent v enebral margins Bctw cen the 9th and 10th "s ertebra; the osteoph\ ics ha'v e de\ eloped 
an interlocking mechanism 




Fig 607 —Drawings to contrast true and false ankylosis on the basis of mternal structure On the 
left IS shown a section, drawn from a photograph, which passes through the 1st and 2nd lumbar vertebrae 
of ^he same column as is shown in Fig 6055 after a wedge-shaped piece has been remo\ed It will be 
not^ that the shell of compact bone is thicker at the pedestals of the bridge and the bridge itself than 
in the vertebral body Strands of compact bone traverse the marrow cavity and disorganize the noriral 
structure of the vertebra> but the marrow containing cavities are conunuous from bone to bone On the 
right IS a section, also drawn from a photograph, which passes through 10th and 11th thoracic vertebrse 
whose a^ylosis is false The osteophytes from each of the \eriebrffi have made contact but not effected 
bony ankylosis The osteophjtes are composed of compact bone, are based on compact bone which 
uai^rses the two vertebra that bear them in strands, but they do not >et contain marrow cavities In 
both these sections note the bulging of the intervertebral space under the osteophytes, and the conspicuous 
outer epiphysial grooves 
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DEGENERATION OF THE INTERVERTEBRAL DISCS 

The speculation has been made that degeneration of the nuclei of the inter- 
vertebral discs initiates the changes that end in polyspondyhtis marginahs osteo- 
phytica Strain in the deep intervertebral ligaments and osteophyte formation in them 
occur as the discs bulge and the vertebral bodies slide or rotate on each other 

The causes of degeneration of the intervertebral discs demand inquiry 

Arbuthnot Lane,* in his essays on labour changes, stated that as a consequence 
of carrying heavy loads, the vertebra: acquire density and the intervertebral discs 
are compressed and narrowed Kaufman''* has made the same observation more 
recently On the evidence of radiograms Ross-Smith states that thinmng of the 
intervertebral discs precedes the appearance at the vertebral margins of ‘ hpping ’, 
which may be identified with polyspondyhtis marginahs osteophytica It seems, 
then, that one cause of degeneration of the intervertebral discs may be traumatic, 
1 e , overweighting 

Ross-Smith also confirmed Beadle’s obserA*ation that degeneration starts 
‘ naturally ’ after the fourth oecadc of life and in its proportional incidence follows 
tliat of arteriosclerosis A second cause of degeneration of the intervertebral discs, 
then, may be called ‘ senile ’ 

I surrmse that a third cause may c\ist — namely a toxic one There is need 
for research in making clear the physical path by which nutritive fluids reach the 
intervertebral discs The cancellous marrow spaces of the vertebral bodies lack 
bony ‘ end-plates ’ and arc closed by the cartilage plates with which the intervertebral 
discs are in contact It is supposed that through these cartilage plates lymph-like 
fluid perfuses and bears the means of nutrition to the discs, which have no known 
blood-supply If this be so, microbial or toxic invasion of a disc imphes previous 
invasion of the vertebral body by rmcrobes or toxins It is further implied that 
the toxin invading the vertebral body is less virulent than that which causes osteo- 
porosis and collapse, or else is selective of disc nucleus tissue The resistance of the 
bone is likely to be better than that of the disc because of its blood-supply The 
bone has to supply the osteoblastic cells which inmate osteophyte growth in ligament 

I can briefly outline the course of a case of severe ‘ lumbago ’ X-rays showed 
narrowing of certain intervertebral discs and early growth of osteophytes from 
vertebral margins A febrile illness and the known association of this change in 
the discs with typhoid infection led to a search for that organism B typhosus 
was not found, but a haimolytic B coh was isolated and a vaccine was prepared 
The result of administration of the vaccine was striking , the patient’s condition 
improved remarkably and a cure was effected Subsequent X-ray examination 
showed the intervertebral discs to have recovered their proportions and the osteo- 
phytes to have become static Such a case suggests that a toxic or a bacterial 
infection may cause spondyhtis marginahs osteophytica secondary to disease of the 
intervertebral disc It must be left for those with greater opportumties for chmeal 
and pathological research to confirm or to reject the foregoing speculations 

SUMMARY AND CONCLUSIONS 

Polyspondyhtis marginahs osteophytica, or, more shortiy in Enghsh, marginal 
spondyhtis, is the familiar condition m which the vertebral bodies bear osteophytes 
at their margins or show ‘ hppmg ’ m X-ray films 
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The osteophytes are shown to arise at a constant position on the vertebral 
bodies, being separated from the flat surfaces of the vertebral bodies by grooves 
which mark the outer edges of the epiphyses These grooves receive the sheaths 
of the intervertebral discs The osteophytes themselves anse in the short deep 
hgaments that connect vertebral body to vertebral body In consequence the 
osteophytes he between the intervertebral discs and the superficial fibrous system 
which envelopes the whole senes of vertebral bodies and includes the antenor and 
posterior common hgaments 

The distribution in the vertebral column of osteophj^e-beanng vertebrae, 
when set out in graphic fashion, makes a three-waved curve with three districts of 
maximum madence and three mmimum pomts The mrmmum pomts are at the 
‘ antichnal ’ vertebra through which a plumb-hne would faU in the erect attitude 
of the body These vertebra are supposed to be balanced and with a mmimum 
tendency to shde or to rotate 

It IS suggested that ossification is die result of strain put upon die short deep 
intervertebral hgaments when the nuclei pulposi of the intervertebral discs lose 
their normal turgid elasticity Loss of turgescence permits mtervertebral discs to 
bulge and vertebra to shp or rotate upon their neighbours Any of these events 
throw stram upon the deep intervertebral hgaments, and evidence of their occurrence 
IS brought forward The chain of circumstances that ends m the production of 
osteophytes is thought to commence in degeneration of the nuclei of the inter- 
vertebral discs This degeneration may be brought about by trauma, le, by 
overweighting, by ‘ natural ’ semle change, or, perhaps, by the invasion of toxms 

The skeletons stored in the Anatomy Museum of the Umversity of the 
Witwatersrand were those on which the first observations were made I owe 
grateful thanks to Professor R A Dart and to the Umversity of the Witwatersrand 
for the facihties afforded me The work was continued on a large collection of 
vertebral columns in the Anatomy Museum at Cambndge For opportunities of 
extended research my thanks are due to Professor J T Wilson and to Dr W L H 
Duckworth Dr A Sutherland Strachan, Pathologist to the Johannesburg General 
Hospital, very kindly supphed the materid from which I have studied the anatomy 
of the soft tissues of the vertebral column Sir Walter Langdon-Brown, Regius 
Professor of Physic in the Umversity of Cambridge, and the M D Committee perimt 
me to pubhsh these observations, which formed part of a thesis submitted for the 
degree of M D during 1933 
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EXPERIMENTAL SURGERY 


SYMPATHECTOMY IN THE TREATMENT OF ACHALASIA 

OF THE CARDIA 

G C KNIGin 

THOM Till ItLSrARUI WIIORATORII \ OI Till KOIAI rOU I rr 01 SVRt.IOS^ 01 I S< IJ\VD 

{Being a Hitutcitau Lecture ihlizcred at tin Royal CoUcpl of Surgeons on Ja)tuar\ 30 , 1935 ) 

Thc choice of a title for this paper has been somewhat difficult, as it appears that 
included amongst most senes of eases of achalasia of thc cardia or cardiospasm are 
three separate entities having a different pathological basis for their causation 
(i) Achalasia of thc cardia, (2) Cardiospasm, (3) Hjpcrtrophic stenosis of the 
cardia Thc term ‘ achalasia ’ or absence of relaxation is therefore used in us 
widest sense to cover thc common factor in all these three condiuons— absence of 
relaxation of thc cardia— and not to denote a definite pathological enuty 

Thc clinical picture of achalasia of thc cardia or cardiospasm is sufficient!) 
well-knowm not to merit any further discussion in this paper Reference must, 
how’cver, be made to thc nature of thc obstruction met w'lth It is generally 
accepted that thc most common site of thc obstruction is at thc level of thc diaphragm 
In a few eases, however, thc dilatation may be seen to extend as far as thc cardiac 
orifice of the stomach, as in three of Moore’s' fourteen eases, and more rarel) the 
obstruction may be well above thc diaphragm (icc Ftg 612) If thc obstruction is 
due to thc presence of an intrinsic sphincter, thc whole lower inch or n\o of the 
oesophagus must partake of this sphinctcric action, in order to account for the 
variable site of thc obstruction Thc presence of an anatomical sphincter is 
extremely difficult to demonstrate and has frequently been denied How'ever, 
Shattock- has shown tw-o preparations which exhibit a widespread thickening of 
thc circular muscle extending on to both oesophagus and stomach and situated 
entirely below thc level of thc diaphragm Poulton and Payne® describe a similar 
thickening in thc low'cr portion of the oesophagus, and remark that it is notew'orthy 
that that part of the oesophagus which partakes in thc sphmcteric action extends 
for some little distance above thc diaphragm It is of interest that in these obser- 
vations the apparent sphinctcric area surrounds a length of thc lower portion of 
the oesophagus and is not sharply localized In post-mortem examinations on 
typical cases of achalasia of the cardia or cardiospasm it is never possible to demon- 
strate any muscular hypertrophy in this sphmcteric region Despite the seventy 
of the obstruction met with during life, thc condition has been classically defined 
by Walton' as one of “ dilatation and hypertrophy of the oesophagus in which at 
post-mortem examination no obstrucuon can be found distal to the dilatation ” 
Whatever it is that causes obstruction during life therefore ceases to act after death^ 
In contrast to this is a type of case described by Moore and Brown and Kellev' 
which simulates achalasia of the cardia in its symptoms and X-ray appearances 
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{see Fig 616), but differs from this condition m that there is a muscular hypertrophy 
of the cardiac sphincter similar to that seen m congemtal hypertrophic pyloric 
stenosis In cases of this type, which are httle recogmzed and are extremely rare, 
the obstruction does not disappear after death, but persists, so that it is possible 
to distend the oesophagus with water The cardiac sphincter in these cases 
surrounds a narrow canal over an inch in length, the walls of which are greatly 
thickened Such a condition can obviously not be due to any inco-ordmation of 
the nervous control of the cardia, and stands in the same relationship to achalasia 
and cardiospasm as does congemtal hypertrophic pyloric stenosis to pylorospasm, 
which latter conditions have been shown to be entirely separate entities 

If we leave aside this separate group of hypertrophic stenosis of the cardia 
and confine our attention to the true type as defined by Walton, we are immediately 
confronted with a variety of theories to account for the obstruction These may 
be convemently considered according to whether they postulate changes in the 
oesophagus itself or in adjacent structures In the latter group Mosher® beheves 
that deformity of the oesophageal groove on the posterior surface of the hver alone 
or together with kinking of the oesophagus is responsible for the obstruction HiU^ 
and Jackson® regard an mco-ordination of the normal movement of the diaphragm 
during degluDtion as the causative factor, Jackson postulating an actual phreno- 
spasm , but the obstruction is not always at the level of the diaphragm, it may be 
above it or below The recent work of Fulde® is of mterest in relation to this 
theory This investigator describes an intrinsic sphincter mechamsm in the lower 
portion of the oesophagus the action of which is normally modified by the phremco- 
cesophageal membrane This structure in virtue of its high attachment to the 
oesophagus closes the cardia by compression during descent of the diaphragm To 
cause an obstruction of the oesophagus the diaphragm would therefore have to 
be fixed m the inspiratory position Theories based upon changes occurring 
primarily in the oesophagus include the view expressed by Shaw and Woo,^® that 
kinkmg of the oesophagus produces the obstruction This kinking is seen only in 
the more advanced cases where a combinauon of dilatation and elongation has 
deformed the oesophagus, and as this elongation results from the obstruction 
kinkmg cannot be the causative factor As Walton has stated, the early cases are 
always of the fusiform type m which the cardia is in the most dependent position 
Finally, we come to those who beheve that the obstruction is due to inco- 
ordmation of the nervous mechamsm of the cardia Hurst^^ affirms that there is a 
paralysis of the vagal opemng mechamsm Walton states that there is no paralysis 
but rather a spasm of the part (presumably he considered it as mediated through 
the sympathetic fibres), for which he suggests a congemtal origin The difference 
in their views is well illustrated in relation to the passage of bougies, for whereas 
Hurst maintains that a bougie will always pass the sphincter readily without resistance, 
Walton states that it is firmly gnpped in its passage For either of these views to be 
effective there must exist at the cardia a true intrinsic sphincter the tonus of which 
may be modified by the action of extrinsic nerves A brief survey of the hterature 
reveals a considerable discrepancy in the results obtained by experimental investigation 
of both these points In a recent paper^® the previous experimental evidence was 
summarized and the results of an investigation of the innervation of the (esophagus 
were pubhshed m full The experiments were conducted on cats whose (esophagus 
as shown by Arey and Tremaine^® corresponds most closely in structure to the human 
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By stimulation experiments it was shown that the interdiaphragmatic and 
mtra-abdominal portions of the oesophagus function as a true intrinsic sphincter 
which IS relaxed by the vagus and contracts on sympathetic stimulation The 
sphincter is capable of functioning independently of surrounding structures and 
receives its sympathetic supply from the cocliac plexus in fibres which follow the 
course of the left gastric artery and its oesophageal branch to the lower end of the 
oesophagus 

Excision of the extrinsic nerves suppljnng the oesophagus, as studied by X-rays 
taken of bismutli meals, showed that vagal excision reproduced the X-ra} patho- 
logical and clinical picture of achalasia of the cardia The sphincter failed to relax 
despite recoverj' of some peristalsis These results were permanent, the changes 
produced being proportional to the extent of the denervation performed and the 
length of time elapsing after operation 

If, however, both thoracic s}mpathctic chains were excised at the same time 
as the vagi were divided, no obstruction resulted at the cardia, the sphincter showing 




Fig 608 — X-ra> shouinp ihc result of 
double Mgoiom>, 5c\en months after operation 
There is marked obstruction at the sphincter 


Fig 609 — \-ra> showing relief of the 
obstruction at the sphincter lollowinp cccliac 
sj-mpaihectom) (Cf Fit: 60S ) 


at first diminished tonus w'hich later recovered somew'hat but ahvays relaxed to 
allow the meal to enter the stomach Denervation of the sympathetic fibres which 
supply the cardiac sphincter by the operation of cccliac sympathectomy resulted 
in a complete loss of sphincter tonus, so that the meal could be caused to regurgitate 
from stomach to oesophagus Later the tonus recovered to some degree but 
there was abnormally rapid passage of the meal through from oesophagus to stomach 

In animals in which achalasia of the cardia had been produced by a vagal 
section, subsequent coeliac sympathectomy resulted in a complete relief of symptoms, 
and X-rays now showed the sphincter relaxing and the meal entering the stomach 
without obstruction (Figs 6o8, 609) 

Animals treated by these means have now been followed for one year after 
sympathetic excision There has been no onset of obstrucuon m animals with 
combined vagal division and thoracic sympathetic excision In ammals in which 
sympathectomy was performed after the development of achalasia there has been 
no recurrence of symptoms and a progressive gain in weight X-rays still show 
the meal passing readily through the sphincter, with rather marked increase in the 
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penstalsis of the lower third of the oesophagus The success of sympathectomy 
IS to be }udged on this relaxation of the sphincter rather than on regurgitation from 
the stomach to the oesophagus, which disappears as the muscle recovers tonus 
The bearing of these results upon the production of achalasia or cardiospasm 
is interesting Bilateral vagal section if complete produces the symptoms and X-ray 
and pathological appearances of achalasia of the cardia But if, however, the 
sympathetic fibres passing to the oesophagus are removed at the same time as the 
vagal section is performed, no obstruction results, and following the production 
of the obstruction it may be reheved by sympathectomy 

It follows, therefore, that whether we subscribe to the views of Hurst, that 
the obstruction is due to vagus failure, or those of Walton, that it is due to a spasm, 
in both cases the integnty of the sympathetic supply is necessary for the obstruction 
to occur, and therefore it should be reheved by sympathectomy 

CLINICAL PATHOLOGY 

The study of 66 cases in various hospitals has shown that amongst them are 
some m which a bougie passes the sphincter readily despite severe chmcal and 
X-ray evidences of obstruction, presumably an achalasia or vagus failure In 
others of the spasmodic type the bougie is firmly gripped in passing, and in these 
the symptoms sometimes show a characteristic intermission It is therefore felt 



Fig 610 —Section of low er end of oesophagus from a case of achalasia or cardiospasm There is 
superliciai cesophagius The region of Auerbach^s plexus is free from inflammatory changes 

that all cases of achalasia have not the same pathogemc factor and that it is desirable 
to separate them into three groups (i) Cases of vagus failure— achalasia , (2) Cases 
of spasmodic contraction (cardiospasm) , (3) Hypertrophic stenosis of cardia The 
latter is not truly an example of achalasia for the reasons already stated, but, bemg 

extremely hable to be mistaken for it, it is included here for the sake of further 
emphasis 
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Under the first group, lesions of the vagus trunk are rare Kraus” has 
described a case in which the vagus nerve was degenerated In another Politzcr” 
described involvement of the vagus bj' a mass of glands Although isolated cases 
of trunk lesions arc described, the main site of vagus invohcmcnt is at the ganglia 
of Auerbach’s plc\us, in w'hich Rake’® has demonstrated chronic inflammatorj 
changes These show a progression from round-celled infiltration to dcgcncraUon 
of ganglion cells and ultimately to complete fibrosis The importance of these 
changes is, that these ganglion cells constitute vagal rcla}s, a \ic\\ held bj such 
authorities as Catherine Hill,*' Kunt/,”’ and Abel Dr Rake has allowed me 
the privilege of examining his preparations, and the changes shown in these arc 
most striking 

Cases, however, occur which do not show degenerative changes An example 
of this type is shown in Fig 610, obtained from a woman who died during a thjroid 
crisis but had incidentally achalasia In this case there is a superficial ocsophagius, 
but the region of Auerbach’s plexus is not affected This merely shows that all 
cases have not a common cause, w’lthout m anj waj disprosing a \cr> definite factor 
in the production of the disease The changes in Auerbach’s plexus, as pointed out 
by Gask and Ross,'‘’maj have a definite bearing upon the treatment of this condition 
by s3TOpathectomy “ Should it be established, as is commonly supposed, that 
an inflammatory or degenerative lesion of Auerbach’s plexus is imariabh present, 
division of the sympathetic supply proximal to Auerbach’s plexus would not be 
expected to be beneficial” Altcrnativclj, if the normal function of Auerbach’s 
plexus IS interfered with, sj mpathectomy, while producing diminished sphincter 
tonus, might still leave the tube dilated 

In considering cases of spasmodic type Walton, in his Jacksonian Essay on 
cardiospasm, discards cases of hj'sterical spasm in joung women, as these fail to 
show' the dilatation so characteristic of the disease Similarlj cases of local reflex 
spasm from such causes as asophagitis, peptic ulcer, and following upon such 
operations as gastro-enterostomj', although of interest, arc usuallj transient or 
disappear on the cure of the causative lesion 

True examples do, how'cvcr, recur One case to our knowledge succeeded 
upon a perineal excision of the rectum and presented marked s}mptoms In 
another (see Fig 612) there w'as a recurring and extremely severe spasm attended by 
dilatation of the (esophagus in a young man following upon a perforated duodenal 
ulcer, and m this patient the bougie could be felt to be firmly gripped in its passage 
Walton goes further and considers that the majority of cases arc due to spasm 

TREATMENT 

The various forms of treatment at present used arc summarized here, and are 
sufficiendy familiar to need but little amplification 

Hurst’s mcrcur)' bougie 

1 Dilatation of the cardia CEsophagoscopy and bougie 

Hydrostatic dilators 
Digital dilatation 

2 Plastic operations on the oesophagus 

3 Plastic operations on the cardia 

4 Short-circuit operations 
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For dilatation of the cardia Hurst advocates the passage of a rubber bougie 
of large diameter weighted with mercury which he says in all cases passes the 
sphincter readily, and at one time stated that the condition could always be reheved 
without operauon Alternauvely a sohd bougie may be passed from the mouth 
under direct vision by oesophagoscopy The passage of such an instrument blindly 
cannot be too strongly condemned Various forms of hydrostatic dilators, such as 
those of Gottstein, Plummer, and Mosher, have been devised These consist 
essentially of a hollow tube with an inflatable bag surrounding its terminal portion 
This may be introduced into the cardia and distended The degree of stretching 
IS controlled by the incorporation of a manometer in the system if water is used 
Alternatively the system may be air-contaimng, and the sense of resistance used 
as an indication of pressure exerted A more extensive dilatation is secured by 
the operation of gastrostomy and digital dilatation m which the cardia may be 
sufficiently stretched to accommodate three fingers Plastic operations on the 
oesophagus are of historic interest They have been designed to correct either 
the dilatation (Reisinger) or the lengthemng of the oesophagus (Freeman) Plastic 
operations on the cardia are of two types In the first, which is similar to the 
Heineke-Mikuhcz pyloroplasty, a longitudinal incision is made and closed trans- 
versely Heller’s incision is similar to Rammstedt’s operation for congemtai 
hypertrophic pyloric stenosis Bur since in typical cases there is no muscular 
hypertrophy of the cardia this procedure appears to be lU-founded Short-circuit 
operations consist essentially in the formation of an oesophago-gastrostomy either 
above or below the diaphragm 

In order to arrive at an assessment of the value of these methods in general 
hospital practice an inquiry was undertaken Sixty-six cases were traced and their 
present condition ascertained As some patients had more than one form of treat- 
ment 85 results are available for comparison It is not suggested that these are 
at all typical of the results to be obtained by dilatation in cases of a mild degree 
All the records were obtained from surgical wards, and therefore presumably include 
the more severe variety 


T%pe 

1 No 1 

j Cure 

j Improiement 

1 AIortalitv 

Mercury bougie j 

28 

2 

8 cases 


CEsophagoscopy and bougie | 

16 


Up to I year 

3 (20 per cent) 

Dilators 

5 


7 months to i year 

— 

Digital dilatation 

26 

8 ; 

2 months to 3 years j 

3 (ii per cent) 

Heller’s incision 

2 


I month to 3 months 

— 

Cardioplasty 

I 

^ 1 

I year 

— 

Gastrostomy 

5 

- , 

. 

— 

CEsophago-gastrostomy 

3 

3 i 

. j 

— 


Treatment by Hurst’s bougie gave a complete cure in 2 cases , 8 were much 
improved, with gam m weight In the remainder the rehef was incomplete, the 
symptoms recurring if the bougie were discarded, the tube being used as often as 
two to three times a day Those patients who did not find passing the tube 
impossible complained of the mconvemence or depression caused by its repeated 
passage, and in some cases of the attacks of cesophagitis which this produced 





870 THE BRITISH JOURNAL OF SURGERY 


Dilatation by bougies resulted in three deaths, two from empjema and one from 
perforation of the stomach As this occurred even under direct vision it is a strong 
point against the blind passage of an msophageal bougie Gastrostomj and digital 
dilatation was completely successful in eight cases up to the time of inquir} (3 to 
7 years) The remainder showed recurrence of sjmptoms in periods varying from 
two months to three years after operation Although the recurrent symptoms 
were less sev'ere m some cases, they nevertheless required further treatment by 
a bougie The fact that gastrostomy alone was performed in 5 cases shows that 
contrary' to Hurst’s statement it is definitely impossible to pass the sphincter in 
certain cases Three cases of asophago-gastrostomy all showed complete relief 
on a slightly restricted diet after three years It appears from these figures that 
the various forms of treatment by dilatation are not completely successful The 
period of relief appears to be proportional to the initial degree of stretching, being 
longest in the case of digital dilatation Plastic operations have little to recommend 
them, the most uniformly successful operation is asophago-gastrostomy, which 
IS a procedure of some magnitude 

In tlie treatment of tins condition by sympathectomy, Recalde-* desenbed an 
operation designed to remove Auerbach’s plexus, which he regards as responsible 
for maintaining the obstruction To effect this, the external muscular coat was 
stnpped from the sphinctenc area and the underlying plexus destroyed Such 
a procedure must also interrupt the sympathetic supply to the arcular muscle of 
the cardia Of the 4 cases in his senes, 1 died from perforation, but 3 remained 
completely relieved of their obstruction Although these results encourage the 
possibility of sympathectomy, the method has none of the advantages of a remote 
neurectomy From the experimental findings, it has been shown that the sympa- 
thetic supply to the cardia may be approached either by excision of the lateral 
thoracic sympathetic chains or by interrupuon of the fibres along the course of the 
left gastric artery Kunt?-- states that m man the oesophagus is innervated chiefly 
from the inferior cervical ganglia, further branches also passing to the oesophagus 
from the thoracic sympathetic ganglia Hovelacque"'’ considers that these thoracic 
branches are few in number and not to be found in all subjects Where they occur 
they arc more numerous above the origin of the great splanchmcs It is probable 
that certain of these fibres may in part contribute to the sphinctenc supply through 
the perioesophageal plexus Their denervauon could be effected by a bilateral 
cervico-thoracic ganglionectomy' designed to include the upper thoracic ganglia 
Since such a procedure interrupts the sympathetic supply to the head, upper limbs, 
and heart, with the production of a bilateral Homer’s sy'ndrome, it appears to be 
a mutilating procedure The report of one case treated by this means has been 
made recently from the Mayo Climc The patient obtained sy'mptomatic rehef, 
but a bilateral Horner’s syndrome w'as produced An X-ray of the condition of 
the oesophagus following operation is not published Denerv'ation of the left 
gastric artery appears to be preferable provided that a sufficient denerv'ation is 
obtained Evidence that this operation affects the human cardia as in cats 
was obtained from a case of coeliac sympathectomy, the first on record, performed 
by Mr J B Hume,-'* of St Bartholomew’s Hospital, in the treatment of gastric 
ulcer Two years after operation this patient was recalled and X-rayed There 
was seen to be abnormally rapid passage of the meal through the cardia 

Dissection in the human shows that m order to interrupt the fibres passing 
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to the cardia, it is not necessary to strip the trunk of the coehac a-tis artery The 
cardiac sphincter supply is denved chiefly from the left side of the coehac plexus 
Fibres from the right side are distributed mainly along the hepatic branch, a few 
pass along the left gastric artery 

From the coehac plexus fibres pass in a broad leash towards the left gastric 
artery, joimng at various levels along its course and forming a network m the 
surrounding fat, the majority lying posterior and to the right of the vessel From 
this network two mam divisions form, which are distributed with the left gastric 
artery to the stomach and with the oesophageal branch to the cardia This distribu- 
tion is shown in Fig 611, a drawing made of the portion of tissue removed in the 
course of operation To effect a denervation it is necessary to excise the left gastric 
artery with its surroundmg fat and nervous tissue Division of the artery alone 
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Fig 611 — Drawing of portion of tissue excised at operation This ^^hows the large number of fibres 
passing to join the left gastnc artery, forming a plexus on its anterior and posterior surface The majority 
of the fibres pass posteriorly 


is obviously inadequate Division of the trunks alone fails to interrupt the peri- 
arterial network Rarely a branch may be seen as described by Brandt, “ which 
passes directly from the left coehac ganghon to the cardia and not along the course 
of the vessels 

The approach to these structures is made through the lesser omentum, and 
in all cases it is necessary to excise the left gastnc vein in order to obtain an exposure 
The incision may be a left paramedian, or, as illustrated m Fig 616, a double 
subcostal incision may be employed The latter incision gives an excellent 
exposure 

During August, 1934, a suitable case for operation was found in the wards 
of the Royal Infirmary, Edinburgh Mr W A D Adamson^^ carried out the 
operation Since that time he has operated on three cases For his readiness to 
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apply this new operation and his generous collaboration in keeping me informed 
of his results, I am deeply indebted 

It was not until November, 1934, that the first suitable case became asailablc 
in the Surgical Unit at St Bartholomew’s Hospital, London Professor G E 
Gask undertook the operation, and has since operated on three additional cases 
I am deeply grateful for his continued adsicc and suggestions during the course 
of this work 

The cases described are not intended to form a complete senes 'Ihrcc 
examples (one of each of the three upcs described on p 867) ate chosen to form 
a preliminarj report 


CASE REPORTS 

Cofe. I — Mnic, npccl 27 In Nos ember, 193a, suficrLtl froin a perforation of a duc- 
denal ulcer Comalcsccncc complicated b> rupture of the abdomm-’l wound In Mas, 
1934, he returned complaining of persistent somitinc He was em-’ciaicJ and had aceto- 
nuna X-raas showed spasmodic coniriction of the lower a_cphici(s w/tli obstructwn 
abo\c the lead of the diaphragm He was tre ited on three occasions b\ asophagoscops and 
the passage of bougies, which were felt to be hrmh gripped at the sphincter The relief 



riG 612 — Case 1 (Mr Adamsons, 

r 's nn 


of the asophnpus ^\lth t>pical cone shaped 
termimiion nt its loucr end 


Iir 613— rnxi 1 Vftcr operation 

(Dec 12,1934) ci^hi -seconds after swallo\N- 
xnp Sho\Ns the meal pas inp rendiU ihrouch 
the sue of previous obstruction The dila 
tntion Ins subs ded 



afforded by this means showed a progressive decrease on each occasion from three w ecks to 
one week, and on the last occasion to four days On August 4 operation w as performed, his 
weight then being 9 st 2 lb Since operation he has remained perfectly w'cll and can 
anything His present weight is 10 st 8 lb Fig 612 show’s the asophagus before operation, 
twenty minutes after swallowing Fig 613 shows the oesophagus five months after opera- 
tion, eight seconds after swallowing The meal can be seen passing readily through the 
previouslv obstructed segment 
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Fig 614 — Case 2 (Air Adjmson s ) X-raj 
before operation (Not 8, 1934), twcntv rninutes 
after swallowing Shows obstruction at the letcl of 
the diaphragm, with dilatation of the ccsophagas 


Fig 615 — Case 2 After operation (Dec 20, 
1934), eight seconds after swallowing Shows 
diminished sphincter tonus with the meal passing 
into the stomach There is still some dilatation 











Fic 616 — Case 3 (Professor G E Gask’s ) 
X-ray before operation (Not 14,1934), ten minutes 
after swallowing after the pretious remota! of 
8 oz of residual fluid Shows dilatation of the 
oesophagus with obstruction below the level of 
the diaphragm 


Fig 617 — Case 3 X-ray si\ weeks after 
operation, ten minutes after swallowing The 
dilatation and residual fluid were diminished, but 
obstruction still persists at the cardia 
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Cast 2 — Male, aged 28 April, 1934 lollowinp upon pntumonn he developed 
symptoms of Nomitmp and d>splnpn X-ra\son Kov S showed the asoplngus to be dilated, 
with obstruction at the level of the dnphnpm As a diagnostic procedure bilateral injcaion 



no 618 — Cat( 3 Operation double subcostal incision The left lobe of the Iiscr Jus been 
mobilised and retracted toilieriRlit Die lesser omentum lias been incised and the left ftastnc vein disided 
riic left gastric arlcr> is div idcd at its origin ^ lie portion of tissue to be excised is included m the « lute 
frame 


of the Stellate ganglia was performed and 
peristalsis of the asoplngus Operation 


Oesoph 

ART 
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ei 

5 
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Fie 619 — Case 3 Photograph of a dissec- 
tion of the tissue excised at operation posterior 
aspect There has been some shrinkage owing 
to fixation 


was seen to have no effect upon the outline or 
was performed on Nov X2 Since operation 
swallovvinghas improved and he is gaming weight 
Fig 614 shows the condition before operauon, 
twcnt> minutes after swallowing Ftg 615 
shows the condition after operauon, eight seconds 
after swallowing There is diminished sphincter 
tonus and the meal is passing into the stomach 

Case 3 — Female, aged 47 Seven j cars’ 
history of djsphagia and vomiung Treated for 
five and a half jears bj the regular passage of 
bougies without permanent relief Loss of weight 
from 16 stone to 11 st 10 lb X-ray (Fig 616) 
after the removal of S oz of residual fluid from 
the oisophagus showed marked dilatauon, with 
obstruction below the level of tlie diaphragm 
The meal was held for half an hour with the 
passage of only a minute quantity to the stomach 
Operation on Nov 20, 1934 A double subcostal 
incision was employed (Fig 618) and the left 
gastric vein divided The left gastric artery was 
exased from its origin to the terminauon of the 
oesophageal and gastric branches, together with 
surrounding fat and nervous ussue (Figs 619, 
6zo) Palpation of the cardiac region showed 
that the sphincter was enormously thickened. 
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approximately the size of a man’s thumb, and over an inch in length During this 
palpation the thickened area was felt to relax mice in the course of one minute at the close 
of the operation After operation swallowing was improved, the patient taking a full diet 
regularly without regurgitauon There was, however, an occasional sense of obstruction, 
but this was less marked X-rays six weeks after operation showed dimimshed dilatation of 
the oesophagus, but there is still obstruction at the cardia (Ftg 617) The sense of obstruc- 
tion is now increasing 



Fig 620— Case 3 
surrounding an arterj 
actually posterior and to 


tissue excised, showing a large number of non-myelinated trunks 
noticed that there is a concentration of the nerve trunks m one area, 
the right of the vessel 


-p, spasmodic type and shows complete rehef after neurectom}' 

e second case appears to be a true achalasia , bilateral injection of the stellate 
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ganglia did not affect the peristalsis of the esophagus This case shows diminished 
sphincter tonus, but there is still some dilatation The third case is an example 
of hypertrophic stenosis of the cardia As the obstruction in this condiuon persists 
after death it could not be completely relieted by neurectomy 

SUMMARY 

1 Included amongst most series of achalasia of the cardia or cardiospasm arc 
tlircc conditions, true achalasia, cardiospasm, and hypertrophic stenosis of the 
cardia 

2 The first two result from autonomic imbalance in the control of the cardia 
and arc improved by sympathectomy The third stands in the same relationship 
to achalasia or cardiospasm as docs hypertrophic pyloric stenosis to pslorospasm 
It IS a separtate entity and shows little improscmcnt following sympathectomy 

3 The operation of left gastric sympathectomy affords relief in cases of the 
first two types 

4 Details of the operation arc gnen, and the results of the operation in cases 
of each type arc described 

I w'lsh to express my thanks for permission to use cases from Professor Cask’s 
and Mr Adamson’s senes 
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SHORT NOTES OF RARE OR OBSCURE CASES 


BLACK HAIRY TONGUE OR HYPERKERATOSIS 

LINGUAE 

By Surgeon Captain HER STEPHENS, O B E , R N 

On Sept II, 1934, a Regulating Petty Officer belonging to HMS Dolplnn was 
admitted to the Royal Naval Hospital, Haslar A week previously he had noticed 
a tuft of black hair on the back of his tongue This was discovered quite by 
chance and did not cause any inconvemence On examination there appeared to 



Fig 621 — Showing condition as excised ( 2 ) 

be a ridge of hair on the dorsum of the tongue commencing just in front of the 
foramen cscum and circumvallate papiUffi, this extended forwards for i|m being 
about I m wide at its broadest part On Sept 14 the growth was excised by 
Surgeon Commander E Heffernan The patient was discharged to duty on 
Oct 5, completely cured 

The accompanying microphotographs (Ftgs 621-623) were taken from the 
excised specimen by Surgeon Commander J A O’Flynn These show the con- 
dition better than any written description The pathology appears to be obscure , 
some authorities beheve that an infective process is the causal factor, while others 
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consider it to be a simple hypertrophy with pigmentation of the lingual papilla 
The best account of this interesting disease is given by Andrews^ and is quoted 
m full 

“ The affection is rare, usually occurring on the dorsum anterior to the cir- 
cumvallate papilla:, where there are formed black, bluish-black, or brown patches 





Tig 622 -Section of c\ciscd Rrowth ( 4) 



'€ 

\ 


Fig 623 —Section shown in circle in Fig 622 stained by magenta red and picro-indigo carmine ( \ 30 ) 

consisting of hairhke intertwining filaments from J to I in in length Histo- 
logically, Heidingsfeld found elongated and stratified filaments originating from 
abnormal papiUie within the epithelial covering of the mucous membrane The 
cells making up the hairhke processes resemble those on the stratum corneum of 
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the skin The colour is due to changes in the horny cells analogous to those which 
are seen m certain types of hyperkeratosis of the cutaneous surface, or to pigment 
from substances taken into the mouth The condition is not due to micro-organ- 
isms, but to some congemtal abnormahty which develops in later hfe 

“ Pseudoblack tongue may originate from local irritants 01 mouth washes con- 
taimng coloring matter Oppenheim demonstrated that hypertrophy and hyper- 
keratosis of the fihform papiUse in this region can be experimentally produced by 
daily apphcations of uncuires contaimng vegetable coloring matter He compares 
the artificially produced condition of the tongue with hyperkeratosis of the skm 
from tar and anihne products Prmz beheves that the pigmentation of the 
elongated fihform papillae is always due to a deposit of pigment from external 
sources He was able to demonstrate iron pigment on the filaments of black tongue 
by chemical tests, and believes the condition is due to a chenucal reaction between 
the haemoglobin m the blood and certain sulphur and ammoma compounds derived 
from the decomposition of protein debris or tobacco 

“ Another form of pseudoblack tongue is caused by the filamentous myceha 
of fungi which grow as molds on the dorsal surface The diagnosis is confirmed 
by imcroscopical demonstration of the fungus and by the ease with which the fila- 
ments can be removed from the tongue Thompson and Montgomery, in a study 
of two cases, isolated pure cultures of actmomycosis from each Weidman 
recovered a similar orgamsm {Miaospoion vnmitisstmiim) in a case of black tongue 
occurring in a diabetic who also had er3nhrasma ” 

REFERENCE 

1 Andrews, G C , Diseases of the Skin, 1930, 992 Philadelphia and London 


A RARE TYPE OF VALVULAR OBSTRUCTION OF 
THE NECK OF THE BLADDER 

RECORD OF TWO CASES 

By J R LEARMONTH 

MOroS PROPESSOR OF SURGERY, UNIVERSITY OF ABERDEEN 

AND KENNETH H WATKINS 

CHIEF ASSISTANT TO A SURGICAL UNIT, MANCHESTER ROYAL INFIRMARY, 

HONORARY ASSISTANT SURGEON, AMNCHESTER NORTHERN HOSPITAL 


The presence of valvular folds at the neck of the bladder is an uncommon cause 
of urinary obstruction, although a number of cases are on record in which valves 
partially blocked the posterior urethra In cases of this type a diagnosis is rarely 
made until prolonged back-pressure and infection have produced irreparable damage 
to renal function Of the recorded cases in which the obstructing tissue was 
wholly intravesical, m that of Harris^ the valve arose from the posterior margin 
of the vesical orifice , m that of Campbell^ a large fold, termed by him the “ trigonal 
curtain , arose midway between the vesical outlet and the inter-ureteric 
ridge 3 while m Wallace’s® case a fibrous partition or diaphragm arose from the 
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inter-ureteric ridge In the two cases we arc to describe the obstructing fold was 
attached to the anterior margin of the vesical orifice, an arrangement which, so far 
as we are aware, has not hitherto been recorded 

Case I (J R L ) — A man aged 40 years was admitted to the Aberdeen Royal 
Infirmary on Sept 2, 1933 He stated that for fifteen years he had had difficulty 
in passing urine This was most marked at the beginning of the act , once started, 
the stream passed fairly easily On two occasions during this penod he had been 
catheterized to reheve complete retention Occasionally there had been a scalding 
sensation during the act of mictuntion In other respects he had always considered 
himself to be healthy 

On Examination — The patient was a hcaltliy and well-developed man The 
tongue was clean, the throat not inflamed There was no evidence of disease of 
the nervous system, of the lungs, or of tlic cardiovascular system The bladder 
was distended to an inch below the umbilicus , otherwise abdominal examination 
was negative On rectal examination the prostate was small and soft, and the tone 
of the anal sphincter good The urine was alkahne and contained albumin , there 
was a copious deposit of pus X-ray examination did not disclose any calculus or 
any osseous deformity of the spine 

On Admission — The value for blood-urea vas 265 mgrm per 100 cc The 
Wassermann reaction in the blood was negative An ordinary' rubber catheter 

could be passed with case, so that the ‘ admission ’ 
diagnosis of stricture of the urethra vas obviously 
incorrect 

For a neck he was regularly catheterized three 
times a day, from 300 to 400 c c of urine being with- 
drawn at each session , in the mtcn’als he passed unne 
in amounts of 120 to 240 c c , so that the total daily 
output was about 2000 c c Thereafter, an indw'eUing 
rubber catheter was employed, and infusions of 10 per 
cent glucose solution were given by the intravenous 
route Five days after the introduction of the catheter, 
on Sept 15, the patient complained of sore throat, 
and the temperature rose This condition appeared to 
be subsiding, and by Sept 20 the value for blood-urea 
was 157 mgrm On Sept 25, how'ever, the temper- 
ature rose sharply, and a patch of erysipelas appeared 
about the left ear This spread rapidly , on the 
mormng of Sept 26 a blood-culture showed a growth 
of Streptococcus hcemolyticiis, and the value for blood- 
urea was 265 mgrm On Sept 27 he died 

Autopsy — Only a partial exarmnation was made 
The left kidney itself was small, its capsule was 
has been^^atcTopen/and^shows'^the thickened and adherent to the surrounding fat On 
the vlsicafoutut margin of ggction it presented numerous early abscesses and 

marked tubular degeneration The left ureter was 
considerably dilated Similar changes affected the right kidney and ureter The 
bladder was greatly dilated and hypertrophied, although there was httle sign 
of inflammatory change m the mucosa The ureteric orifices were normal 
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A fine membranous band crossed the internal orifice of the urethra from 
side to side Anteriorly its base was attached to the anterior margin of the orifice , 
Its posterior margm was free (Fig 624) Microscopically the fold consisted of 
a mass of mdematous fibrous tissue covered by transitional epithehum 

Case 2 (K H W ) —A lad aged 18 years was admitted to the Manchester 
Royal Infirmary on April 2, 1934 He stated that urination had always been more 
difficult and more frequent for him than for other boys Up to the age of 12 years 
he had had nocturnal incontinence For five or six weeks before adimssion his 
symptoms had been unusually severe , he had to strain very hard to pass urine, 
and there was marked frequency — every hour or so during both day and night 
There was some urgency, but never actual incontinence Recently he had noticed 
a tumour in the lower abdomen when the bladder was full, but this disappeared 
after he had passed urine Rectal function was not impaired 

On Examination — The patient was a slender unhealthy-lootang youth A 
soft swelhng, which disappeared on urination, occupied the hypogastrium and part 
of the right ihac fossa The external gemtaha were normal, and rectal examination 
showed that the tone of the anal sphmcter was normal There was no evidence 
of disease of the nervous system The urine contained innumerable leucocytes, 
BaalUis colt, and a hEemoljUic streptococcus X-ray examination of the urinary 
tract did not reveal any abnormal shadows * On admission the value for blood- 
urea was 98 mgrm per 100 c c He was obsen^ed to strain very hard during an 
act of urination, and passed 240 cc of urine with twelve interruptions, which 
occurred when he relaxed his efforts Each spurt of urine was of fair force, and 
appeared shghtly more forcible than in cases of complete detrusor paralysis A 
No 15 F rubber catheter was passed, and 500 cc of urine withdrawn, with- 
out completely emptying the bladder , it would appear that some of this urine must 
have come from the upper urinary tract, because the bladder was not palpable 
before catheterization 

Cystogram (Ftg 625) — It was surprismg that only a small amount of fluid 
would run by gravity into the bladder The mam cavity of the bladder appeared 
to be very small, and roimd it there were numerous diverticula There was no 
evidence of relaxation of the vesical orifice, of the so-called ‘ funnel urethra ’, or of 
ureteral reflux 

Bladder-pressure Estimation (Fig 626) — For twenty-four hours the indwelhng 
catheter, which had been inserted on April 13, was removed Durmg this period 
the patient passed some urine, and the swelhng in the right ihac fossa again became 
palpable The pressures were first recorded durmg emptying of the bladder, and 
agam dunng the subsequent filhng with fimd It is probable that the curve of 
emptymg pressures was affected by the overflow' of urine from the upper urinary 
tract The striking feature was the very steep curve of filhng, which was qmte 
abnormal, and previously considered (K H W «) to be characteristic of a lesion 
affecting the sacral segments of the spinal cord or the cauda equma Evidence 
of powerful detrusor contraction was lacking, and the pressures achieved during 
the attempts to urinate (shown by the two hnes rising vertically from the curve 
of emptying) appeared to be due to contraction of the abdommal muscles A 


present, but m consultation with Mr Geoflfrey Jefferson it was 
aecidea tnat jt had no significance 
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definite sensation of filling was noticed after the introduction of 50 c c of fluid into 
the bladder 

Cystoscopy was carried out under ether anaesthesia The capacity of the bladder 
was small Between huge trabecula: appeared the orifices of numerous diverucula 
The right ureteral oiifice appeared to be normal, the left was not seen The trigone 
was not undul}’’ prominent Posteriorly the vesical orifice seemed to be normal 
in outline, but anteriorly and laterally the appearance resembled that of intravesical 
enlargement of the lateral lobes of the prostate, except that there was no anterior 
cleft The posterior urethra could not be seen with the concave sheath With 
the convex sheath the postenoi urethra appeared to be normal, apart from a shght 
enlargement of the verumontanum The prominence which was seen on the 
anterior aspect of tlie neck of the bladder did not encroach upon the posterior 
urethra 

Operation — ^In order to provide suprapubic drainage, on May 5 suprapubic 
cystostomy was performed under ether anaesthesia When the interior of the 



Fig 627 — Case 2 Appearance of valve at operation 

bladder was inspected urine was seen to be issmng freely from both ureters At 
the base of the bladder was seen a fold of mucous membrane, i 5 to 2 cm hig h 
and of similar breadth (Fig 627) It was 6 to 7 mm in its greatest thickness and 
soft in consistence The internal meatus could not be located until a bougie was 
passed, then it was seen to he immediately beneath the valvular fold, which 
appeared to he naturally over it The fold was easily and quickly excised, and the 
bladder was drained by a tube 

For the first three days after operation vomiting and hiccup were present, and 
the value for blood-urea rose to 304 mgrm per 100 c c The patient’s condition 
then improved, and by the sixth day the value for blood-urea had fallen to 100 m grm 
per 100 cc On the twelfth day he collapsed very suddenly and died within a 
few moments 

An autopsy was not obtained Histologically the fold consisted of loose and 
vascular fibrous tissue, covered by transitional epithehum 
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COMMENT 

In both cases, and especially m Case 2 as a result of the cstimauons of bladder 
pressure, it was thought at first that the urinary retention was an expression of 
neuromuscular dysfunction, which may exist in the absence of somatic neurological 
signs In the final analysis it is clear that in both cases only mechanical obstrucuon 
was present 

In both cases the position and the structure of the vahe-like folds were 
identical Their histological appearance docs not give any clue to their ongin 
It has been suggested to one of us (J R L ) by Dr John Beattie, Conservator to 
the Royal College of Surgeons of England, that they may be a result of the tcndcnc}’ 
to valve-formation seen m other muscular tubes (eg, the gut) at levels where 
epithelium limng different embrj’ological divisions of the tube becomes continuous 
In our cases the valves appeared where the allantoic portion of the lower unnarj 
tract becomes continuous with tlie Wolffian 

The possibihty of the presence of this rare condition lends additional emphasis 
to the rule that a urological investigation, especially m children, should be com- 
plete Only by strict adherence to this rule will cases of obstruction be recognized 
at a time when sufficient renal function remains to ensure that appropnate surgical 
treatment will be followed by permanent benefit 

One of the authors (K H W ) is indebted to Professor Ramsbottom and Mr 
Charles Roberts, of the Manchester Royal Infirmarj', for tlicir kind permission 
to record Case 2 
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AN ANTERIORLY PLACED RENAL PELVIS 

By W K IRWIN 

HON SURGEON, ST PAOI S HOSPITAL FOR GENITO URINARV DISEjVSES 


The following case in which the pelvis of the kidney was displaced to the anterior 
surface instead of being situated at the mesial border seems worthy of record 
History — Mr K , aged 37 5"ears, gave a history of pain in the left side of 
the abdomen extending over a period of three weeks The pain, w'hich was present 
all the time, showed itself as a dull ache or m the form of agomzing paroxysms 
radiating down the hne of the left ureter and along the urethra The patient also 
complained of urgency and frequency of micturition, nausea, and vomiting 
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On Evamination — ^There was tenderness in the renal area of the affected 
side, the urine was free from infection, and X-ray exanunation failed to produce 



Fig 628 — P> clogram sho« ing caliccs of left Fig 629 — Instrumental pyelogram of left or 

kidnej directed forwards and mediallj Right abnormal kidnej 

kidney normal 


any evidence of urmary calculus By excretion urography {Ftg 628) the pelvis 



and cahees of the right kidney were seen to be 
normal, while the cahees of the left kidney were 
shown to be directed forwards and medially 
Ftg 629 IS an instrumental pyelogram of the left 
or abnormal organ 

Operation (Jan 10, 1934) — Through a lumbar 
incision I exposed the left kidney, which presented 
an enlarged anteriorly placed pelvis Further exam- 
ination failed to demonstrate anything which might 
cause obstruction to the pelvic outflow, and a 
nephrectomy was done The patient made an 
umnterrupted recovery and has remained well smee 
the operation 

Anomalies of the Removed Kidney — The 
organ was 5J in in length, zf m in breadth, and 
1 4 in in thickness The renal pelvis, as shown 
m the accompanying drawing (Fig 630), was 
centrally placed on the anterior surface As it 
passed upwards the pelvis separated into two 
primary divisions — a smaller upper and a larger 
lower branch The upper branch separated into 
two sub-divisions and the lower into three sub- 


fig 630 —Drawing of excised kidney divisions before entering the hilum 
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CALCULUS IN AN ECTOPIC KIDNEY 

By R TREVOR JONES 

suRcros, nroiniL counti hosiitai, idcwarf 


C Bj aged i6 years, was admitted to Redhill County Hospital, Edgssare, for 
investigation of a recurrent left-sided lower abdominal pain of fnc years’ durauon 
On Examination — ^No abnormality was revealed by abdominal examination 
The site of the pain was indicated as low down in the left iliac fossa Dysuria 
and increased frequency w'erc complained of during the attacks Urine examinauon 
revealed scanty red blood-cells and a few pus cells 

Plain radiograms revealed nothing in the renal areas, but a large round shadow 
in the sacral region Cystoscopic examination revealed nothing abnormal, tlic 
bladder and ureteric orifices were normal Uroselectan pvelographj revealed a 
normal right kidney and complete absence of anj kidncv m the left loin The 




Fig 631 — Skiagram taken three minutes after 
injection of uroselectan Absence of an> shadow 
in left renal area 


Fig 632 — Skingnm demonstriiing stone in 
cctopic kidnc) 


shadow below the promontory of the sacrum was now obscured by the shadow 
of a hydronephrotic ectopic kidney lying m the hollow of the sacrum Confirma- 
tion of this was obtained by passing an opaque bougie along the left ureter and 
X-raying it (Figs 631-634) 

The urine obtained from the ectopic kidney was infected with streptococci 

Operation — The abnormal kidney was removed through a left paramedian 
incision, retraction of the left rectus muscle, and division of the transversahs fascia, 
the peritoneum being stripped from the ihac fossa until the aorta and the left 
common iliac artery w'ere exposed The ectopic kidney was exposed by tearing 
through Its fatty capsule The blood-supply of the kadney was by numerous 
branches from the left and right common ihac arteries, which could be hgated 
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individually as they entered the upper border of the disc-shaped kidney The 
vessels having been ligated, the kidney was withdrawn front the wound and the 
pelws and ureter isolated The ureter was traced to its attachment to the bladder, 
where it was divided and carbolwed 
Convalescence was uneventful 






Fio 633 — Pvclopram of cctopic kidnej ten 
minutes after m,ection of uroselcctan 


rtG 634 — Skngram showing catheter in left 
ureter 


FURTHER REPORT ON A CASE OF TRIGEMINAL 

NEURALGIA 

By J HAMILTON BARCLAY 

HON SURGEON, RO^ AL MCTORlA INFIRmRS , NEWCASTLE-ON-TSNC 

In a previous number of the British Journal or Surgery (1921, ix. No 34, 306) 
I reported “ a case of trigeminal neuralgia m a boy, aged 10 years, treated by 
mtracramai division of the second and third divisions of the nerve” 

I now wish to report the subsequent history of this case because I think the 
after-history is interesting and instructive, and further because I beheve that at 
the time I pubhshed the case in 1921 the patient was the youngest authentic case 
of trigeimnal neuralgia recorded (10 years) 

The operation was performed at the Hospital for Sick Children, Newcastle- 
upon-Tyne, on Feb 6, 1920 The second and third divisions of the trigeminal 
nerve on the right side were divided intracramally The pain was immediately 
reheved and remained so for eleven years (till the early part of 1931), when the 
patient commenced to have twinges of pain in the lower part of the right side of 
his face The pains got worse and he came to see me at the Royal Victoria 
Infirmary, Newcastle-upon-Tyne There was no doubt the trouble had recurred 
in the third division of the nerve I referred him to my colleague. Dr F J 
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Nattrass, who injected the third division with alcohol in October, 1931 The pain 
was rehesedj but recurred in Al.u, 1933, and the patient again consulted me at the 
Royal Victoria Infirmar}’ lie was basing scserc spasms of pam in the distnbution 
of the second and third disisions of tlie nerse on the right side With the con- 
currence of Dr Nattrass I decided to dnidc the sensors root of the nenc The 
patient was then 26 jears of age and married 

OPLRitTiON — This was performed on June 15, 1933 Nembutal, gr ij, tus 
given by the mouth the night before, and the dose ssas repeated on the morning 
of operation, together with morphia, gr and atropine sulphate, gr I'n; Open 
ether was administered and the nna.sthetic was assisted b\ local infiltration vith 
I per cent notocain At operation the old temporal scalp-flap was turned down 
and the edges of the gap in the skull were cvposcd 'I he dura mater was firmlj 



Tic 635 — Front nnl side mews or pnticni s face tl present time 


adherent to the edges of the gap and w'as freed wath some difficult) The dura and 
bram were lifted up from the middle fossa of the base of the skull The foramen 
spinosum, foramen ovale, and foramen rotundum were easily exposed and recog- 
mzed, and by further clevauon of the dura mater the Gasserian ganghon was 
exposed lying in the cavum Mcckclii The dura w-as incised and the sensory ana 
motor roots were cut across — as the third division carr)'ing the motor fibres of the 
nerve had been divided at the first operation it was not considered necessary to 
differentiate between the motor and sensory roots The dura and brain were 
allowed to fall down into position and the flap was sutured, a tissue drain being 
left m for a couple of da)s The eye was covered up with an aseptic dressing to 
guard against possible corneal ulceration 

The operation was easier than anucipated Some adhesions and fibrous tissue 
after the first operation were encountered, but did not constitute a formidable 
obstacle There was at times some rather troublesome haemorrhage, mainly venous. 
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but this was easily stopped by the coagulating diathermy current and by gauze 
pressure 

Aiter-historv — ^Thc day after the operation the patient was very fit and there 
was complete ancestliesia in the distribution of die trigeminal nerve on the right 
side Recovery uas smoodi and uneventful , he tvas allowed up at the end of a 
week, and went home die following day When last seen on Sept 10, 19343 
was perfeedy fit and absolutely free from any pain {Ftg 635) 


HETEROTOPIC BONE FORMATION ASSOCIATED WITH 
ADENOCARCINOMA IN AN ABDOMINAL SCAR 

By ALFRED CLARK 

ASSISTANT SURGEON, ROVAL INIIRMARS, GLASGOW 


Although hcterotopic bone formation m an abdominal scar is a rccogmzed 
condition, it is rclanvely uncommon The points of interest in this case were the 
presence of both bone and adenocarcinoma in the abdominal scar 

History — The patient, a woman aged 51 years, w'as admitted to the Glasgow 
Royal Infirmary^ in August, 1933 At the operation the abdomen w'as opened by 



Fig 636 —Photomicrograph of section of mass, showing presence of bone and 

adenocarcinoma 


a right paramedian incision and a large inoperable carcinoma of the pelvic colon 
was lound, the paramedian incision was closed and a colostomy was made Six 
months later the pauent was readimtted to hospital with a hard mass, about the 
size ot a walnut, situated in the paramedian scar The mass was excised and, 
alter decalcification, sections were cut The photoimcrograph, Ftg 636, shows the 
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presence of bone and adenocarcinoma, and Fiq 637 is a higher-power magnifica- 
tion of a part of the bone 

Commentary — The presence of the adenocarcinoma m the scar was probably 
due to implantation of cells taking place at the first operation, and this itself is 
rare According to Leriche and Policard the factors necessary for the formation 



Fig 637 — A portion of the bone observed under high-powcr magnification 


of bone are an ossifiable medium, an excess of calcium, and an adequate blood- 
supply, and it IS the presence of these requisite factors that permits the develop- 
ment of bone in abdominal scars and other tissues In this case it is possible that 
the presence of the adenocarcinoma m the scar accounted for the adequate blood- 
supply, and thus permitted the development of the bone , on the other hand, the 
bone formation may have been independent of the adenocarcinoma 

I am indebted to Mr Donald Duff for permission to publish this case 
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ENDOSTEAL FIBROMA OF THE FIBULA 

R\ D r cxpinxL 

trcini'oit < 1 ! I \Tiioio( tMUK'iTJ 01 A.imnw 


With tlic exception of cnchondromata and the exostoses, both of ulnch arc 
commonlj multiple and may be familial, simple tumours of the long bones arc 
comparamclj rare The following ease, therefore, is worthy of record on account 
of the rarity of the condition and the consequent difilcultt in prc-opcrati\ c diagnosis 
HtSTORX — C D , aged 32, a dock labourer, was admitted to the Western 
Infirmars’, Glasgow, on Eeb 4, 1928, under the care of Mr Ro> Young, complaining 
of a swcihng m tlic nght leg In 1917 he had sulTcrcd a bullet wound in tlic right 
calf, this healed well, and so far as he knew the bones of the leg were not invohed 
About ft\c or SIX years before admission he first noticed a swelling in the right calf 
just abo\c the scar of tlic old wound This had increased gradually m si7c, but 
had remained painless until two weeks before admission, when it became much 
larger and painful after a minor mjurt' The patient’s general health was excellent 
and the family history good 

On Examination — A large, firm, non-fluctuant swelling was found in the 
right calf, which measured 14 in in circumference as compared witli ii m on the 
left side The growth was fixed to the fibula, but did not involve the tibia There 
was no restriction of mobility m the hmb There was no apparent enlargement 
of glands , the Wassermann reaction w'as negative and the urine norma] X-ray 
examination revealed a large tumour mass imolvmg the centre of the shaft of the 
fibula, the cortex of the bone being expanded, thinned, and at one point ruptured 
with extension of the tumour mass between the adjacent muscles The grow'th 
appeared to have begun m the medulla and to have subsequently extended through 
the compact bone A transverse fracture of the fibula was present (see Fig 638) A 
few small areas of calcification were noted m the exlrafibular tumour, but there 
was no evidence of bone formation apart from a layer of reactive periosteal bone 
on the surface of the intramedullary poruon 

Operation — Although the climcal and radiographical features of the growth did 
not defimtely point to osteogemc sarcoma, it was considered advisable to obtain 


permission for amputation, but, in view of the doubt as to the malignant nature of 
the growth, it was decided to carry out imcroscopic examination of the tumour at the 
operation Accordingly, the growth was exposed by Mr Roy Young and portions 
from different areas were sectioned immediately and examined by Terry’s method 
(1927) In the portions exammed the tumour appeared to be simple" m nature, 
and consequently local excision was performed, the fibula being cut through above 
and below the growth, which was then separated from the sLounding 
A large branch of the posterior tibtal nerve was found to pass info the tumour 
and had to be sacrificed during the removal 

After-history —This was uneventful For some time difficulty m walkmg was 

fmSond'leJmr piactically disappeared and an exefuent 

A 4.1, r been obtained The patient last reported on Oct 2, 1934, 
and was then found to be m exceUent health and able for fall work as a dock labourer 



892 THE BRITISH JOURNAL OF SURGERY 


Pathological Repout — The tumour consists of two mam portions, that 
within the fibula and that external in the sui rounding tissues The naked-eje 
appeaiancc of tlic specimen after sccuonmg in the coronal plane is shown in Fig 
639 The mass within the fibula measures 7 x 2 5 / 2 5 cm , it fills the interior 
of the medullary cavity and has produced expansion and thinning of the compact 
cortex In most places the tumour mass is covered by a thin shell of dense bone, 
apparently newly formed during the gradual expansion of the shaft of the fibula 
The bossy surface of the growth is shown also by the irregular shape of the expanded 
bone as seen in the X-ray {Fig 638) On the postero-mesial aspect of the fibula 



Fig 638 — Lateral X-ray photograph The 
plates show the expansion of the fibular shift w ith 
the formation of a new layer of periosteal bone on 
Its surface Scattered foci of calcification arc seen 
in the external tumour medial to the fibular shaft 



\ 


Tig 639 — Coronal section of the resected 
fibula and tumour showing the fasciculated 
appearance of the cut surface with small areas 
01 calcification Note the expansion of the 
fibular shaft ( s * ) 


the bony cortex has disappeared and the intramedullary growth is joined to the 
larger external mass by a pedicle 2 cm in width The external mass, measuring 
16 X 7 X 6 cm , IS of more 01 less ovoid shape, with a fairly smooth bossy surface, 
and It projects backwards and inwards from the fibular shaft to occupy the calf of 
the leg On section the tumour presents an almost umform ghstemng whorled 
appearance lesembling white fibrous tissue The actual tumour tissue appears to 
be separated from the muscles by a well-defined capsule and is sharply dehmited 
from the medullary cavity and bonj cortex, the aichitecture of which is unaffected 
except m the immediate vicinity of the growth A few small irregular nodules of 
hyahne appearance are seen near the bony attachment , some of these are intensely 
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calcified, but Acre is no true bone formation Areas of cysuc degeneration are 
not present, and the tumour is devoid of areas of pigmentation or haemorrhage 
One half of tlic growth nas preserved as a museum specimen, die oAer half 
was thoroughly sectioned, but failed to reveal any areas of more cellular structure 
Aan those here showm (see Ftgs 640, 641) 

The structure of the growth is not suggestive of neurofibroma, and Ae inclusion 
of a large branch of the posterior tibial nerve appears to be incidental The evidence 
IS in favour of the intramcdullarj’ origin of d^c tumour, and, while Ae growA arose 
m Ae vicimty of die old bullet wound, there is no evidence Aat it was in any way 
related to die fornici injurj' 

Microscopic examination of numerous portions of Ae tumour reveals a 
fairly uniform structure, Ac grow'A being composed of whorled bands of elongated 
spindle-shaped connective-tissue cells separated by an abundant intercellular 
collagenous stroma (Fig 640) At its margin Ac tumour is w'ell encapsulated. 


f f 



Fig 640 — The greater part of the tumour 
IS composed of rather acellular white fibrous 
tissue, in which occur a few blood-vessels with 
thick hyaline walls (/ 150) 


Fig 641 — The most cellular area found after 
extensive microscopic examination of one half of 
the tumour The cells t" ' ' 

separated by a soft muc ‘ \ i s 

are more numerous and ’ i 


Ae Structure Aus being Aat of a moderately hard fibroma In oAer parts the 
structure is more cellular, the individual elements being stellate raAer Aan Asiform, 
and Ae intercellular matrix of looser texture In a few places Ae stellate cells are 
separated by a mucoid matrix, but such myxomatous areas are small and not of 
frequent occurrence There is no trace of osseous or osteoid tissue throughout 
Ae growA, and Ae matrix is everywhere of collagenous type Giant cells of 
osteoclast type and phagocytes contaimng altered blood pigment appear to be com- 
pletely lacking The structure of Ae bone above and below Ae growth appears 
to be normal, and fibrous transformation of Ae marrow is qmte absent The blood- 
vessels generally present thick, rather hyahne walls, but a few Am-walled vessels 
are found in Ae more cellular areas (Fig 641) 

The general structure Aus suggests a tumour of simple fibrous nature, or of, 
at most, a very low grade of mahgnancy , in view of Ae favourable outcome of Ae 
case. It IS proposed to classify Ae tumour as an endosteal fibroma 
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COMMENTARY 

The interest of this case lies in the rarity of the condition and in the difficulty 
of pre-operative diagnosis The long duration without notcw'orthy disability^ the 
very gradual increase in the si/c, and the absence of pain until a minor injurj' led 
to pathological fracture, all suggested that the growth was not an osteogenic sarcoma 
The site of the tumour in the centre of the fibular shaft is unusual, and the radio- 
graphic appearances were not typical of any of the commoner tumours or other 
lesions of bone 

In the differential diagnosis the locah/cd form of osteitis fibrosa might 
require consideration In this disease the onset is usuallj in carlj life, and its first 
appearance at the age of 26 years would be c\ccptional Cjstic change in the 
new-formed fibrous mass is the rule in the gcncrali/ed form of osteitis fibrosa 
associated with hyperparathyroidism, but it is less common though not unknown 
in focal osteitis fibrosa (Knaggs, 1926 , Elmslie, Fraser, ct al , 1933) The latter 
authors record a case of widespread osteitis fibrosa not associated with hjperpara- 
thyroidism in which there was fusiform expansion of the left fibular shaft, but in 
addition changes w'crc present in many other bones Exploration of the femur 
revealed dense but highly vascular fibrous tissue at the site of old fractures 
Throughout this fibrous mass were small areas of bone without true lamellar structure 
In osteitis fibrosa, while the new-formed fibrous mass may distend and destroy 
the bony shaft, it does not as a rule spread beyond the shaft, and extension in a 
tumour-likc fashion between neighbouring muscles is unlikely The new -formed 
fibrous tissue in localized osteitis fibrosa usually contains some osseous or osteoid 
tissue, and foci of giant cells are met with The absence of trabecular bone, osteoid 
tissue, and giant cells in the fibrous growah considered above renders it improbable 
that the case was one of osteitis fibrosa Accordingly, we arc of the opinion that 
the case is one of taic neoplasm of rclativclv simple nature arising w'lthin the 
medullary cavity of the fibula 

The growth appears to belong to the group described as medullar}' fibrosarcoma 
by Ewing (1928), who states that the prognosis is relatively good and diat metastases 
are unhkely, at least from the less cellular varieties In the present case there is, 
after almost seven years, no evidence of local or other recurrence, and the patient, 
now in perfect health, is able to earn his living as a dock labourer The good 
prognosis given from microscopic examination during the operation, and the 
conservative treatment accordingly adopted, have thus been justified 

In a search of the literature no closely similar case has been found, that most 
nearly parallel being one of Le Conte (1921), who reported a simple fibroma of the 
fibula with islets of cartilage in a woman of 21 In this case also the rumour had 
grown slowly for some years , total removal, which involved sacrifice of the peroneal 
nerve, was successful, the patient being well at least two years later In the older 
hterature there are numerous references to fibroplastic tumours of the fibula, but 
m most instances either these are clearly osteogenic sarcomata, or the details are 
insufficient for proper identification Wintrebert and Lardennois (1897) record 
the case of a man of 42 in whom a large slowly growing tumour developed from 
the lateral aspect of the fibula at the site of an old injury and spread out into the 
intermuscular septa, pushing aside the muscles , amputation was performed, but 
on imcroscopic examination of the new growth, Bezan^on pronounced it to be of 
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simple nature, being composed superficially of well-formed collagenous fibrous 
ussue, and m tlic deeper parts of bony lamella: and osteoid tissue Laffan (1893) 
also recorded a tumour m die bead of die left fibula in a man of 52 The growth 
arose at the site of an injurj’ two years previously, pam was noted in the region 
four years before operation, and during this period die growth attained a diameter 
of about dircc inches Amputation was performed, and after a stormy convalescence 
complicated b> sccondaty ha:monhage, recovery ensued, the patient being appar- 
endy well at least seven j’cars after operation The growth is referred to as a 
‘ sarcoma but no mention of its structure is made 

None of die above cases is completely parallel to our own, in that the first two 
showed an admixture of odicr tissues, e g , cartilage, osteoid tissue, and bone, while 
in the third die structure is not described m sufficient detail to make comparison 
of value An association w’ldi the site of a former in)ury is noted in the second and 
third cases as in our owm, but the significance of this is not clear 

Accordingly it w’ould appear that simple endosteal fibrous tumours of the 
fibula and other long bones arc exceedingly uncommon The present account is 
therefore desirable in order to put on record the chmeal and pathological features 
of such a case, and the satisfactory outcome of local conservative treatment 

SUMMARY 

An account is given of a case of endosteal fibroma of the fibula, in which the 
tumour had burst through the bony cortex and pushed aside the muscles Partial 
resection of the fibula together with the extrafibular tumour was performed with 
satisfactory result, the patient being well and active without recurrence six years 
later 


I am indebted to Mr Roy Young, Visitmg Surgeon to the Western Infirmary 
Glasgow, for the cUmcal notes and X-ray plates of the case 


BIBLIOGRAPHY 

ElmshEj Eraser, Dunhill, Nik, Harris, and Dauphinee, Brit Jour Sure , 1933, \x, 479 

Ewing, Neoplastic Diseases, 1928 

Knaggs, Inflammatory and Toxic Diseases of Bone, 1926 

Laffan, Med Press and Circ , 1893, 499 

Le Conte, Ann of Surg , 1921, Ixxiv, 794 

Terry, Jour Pathol and Bacterial , 1927, xxx, 573 

Wintrebert and Lardennois, Bull de la Soc Anat , 1897, Ixxu, 794 


VOL i XII— NO 88 


s8 



896 THE BRITISH JOURNAL OF SURGERY 


REVIEWS AND NOTICES OF BOOKS 


Modern Operative Surgery Edited by G Gnrv Turnpr, MS, ERGS, FACS 
(Hon), Senior Surgeon, Royil Infirrmry, NeucT:i!e-upon-T>ne, etc Second edition 
In two volumes Medium 8vo Pp 1764, with 860 illustntions m te\t and 19 plates 

1934 London Cassell & Co Ltd £3 3s net 

This work was ongimlly planned and edited b\ the late Mr Herbert Carson The first 
edition was published in 1924 Mr Carson died while arrangements were being made for 
the production of the second edition, and the editorship was undertaken by Professor Grey 
Turner 

The general plan of the book has not been altered, though new scaions hate been added 
on radium by Mr Geoffrey Keynes and on the surgery of the sympathetic system by 
Mr Geoffrey Jefferson The second edition contains 200 more pages and nearly 140 more 
illustrations than the first, and the e\tra space has been adequately cmplovcd m presenung 
the improvements m surgical knowlcdce and technique which the intcrscning ten years haie 
afforded The influence of the editor is tek widely throughout the book and is character- 
istically e\prcsscd in an introduction, which compresses the c\perience of a close obsener 
into a few pages of friendly and broad-minded adsicc 

One of the chief features of this work is the discussion of the indications for the \anous 
operations described, a discussion which includes the choice of anxsthetic and the after- 
treatment of the patient The argument as to time and type of operation is perhaps seen at 
its best in the article on appendicitis 

Limitations of space make it necessary to reduce the descriptions of many operations to 
a short outline and to omit a discussion of their indications, but the saluc and scope of the book 
has been greatly increased in many, though not in all, of the contributions, by the addition 
to the text of references to the original accounts given by their introducers The second 
edition of Alodern Operative Surgery has fully maintained the tradition of the first, and by 
amplifying its scope has increased its value to the present generation of surgeons 


Aids to Operative Surgery By Cecil P G Wakelex, D Sc (Lond), FRCS (Eng), 
FRS (Edin) Second edition 6} y 410 Pp 225 -1- viii, with 3 illustrauons 
1934 London Baillibrc, Tindall &. Cox 3s 6d net 
We confess that we took up this little book with the biased feeling that it could not be worthy 
of much attention , but we are glad to say that a careful perusal at once altered our opinion 
It IS remarkable how the author has succeeded in including so much of the essentials of his 
subject within so small a compass and yet how clearly he has described the steps of the 
operations and their indications For example, under ‘ Operation upon the Autonomic 
Nervous System’ the various modern procedures of sympathectomy, ganglionectomy, and 
ramisection are excellently summarized m four pages It is a great achievement and should 
prove very useful for rapid reference 


Applied Anatomy the Construction of the Human Body considered in Relation 
to Its Functions, Diseases and Injuries By Gwilym G Davis, M D , Late 
Professor of Orthopedic Surgery and Associate Professor of Applied Anatomy in the 
Umversity of Pennsylvama Revised by George P Muller, M D , Professor of Chmeal 
Surgery, Graduate School of Medicine, University of Pennsylvama, and five Assoaates 
Ninth edition Large 8vo Pp 717 -k xii, with 674 illustrations 1934 London 
J B Lippincott Company 42s net 

This is certainly one of the most comprehensive and best illustrated text-books on apphed 
anatomy which we know, and we welcome this new and enlarged edition The number, 
accuracy, and artistic beauty of the illustrations are alone well worth the purchase of the book 
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Its mam feature is the close correlation of surgical procedures to the underlying anatomical 
structures of the bodj In the present edition the sections on the abdomen, gyniEcology, 
urologv, and the brain and spinal cord hate been entirely re-written, whereas those dealing 
with the limbs remain substantially the same as in former editions Our only criticism is that 
the description of the anatomv and surgery of ihe sympathetic nervous system is very incom- 
plete We think that the anatoms of the appioach to the cervical and abdominal cords and 
ganglia should be fullv described m a work ol this importance 


A Synopsis of Surgical Anatomy By Alexander Lee McGregor, M Ch (Edin), 
TRCS (Eng), Lecturer on Surgical Anatomy, University of the Witwatersrand , 
Assistant Surgeon, Johannesburg General Hospital With a Foreword by Sir Harold 
J Stiles, KBE, FRCS (Edm) Second Edition Crown Svo Pp 644 -b xx, 
with 639 llustrations 1934 Bristol John Wright &. Sons Ltd 17s 6d net 

We are not surprised that a second edition of this remarkable and most useful book has 
ippcared so soon It is packed from first page to last with most useful informauon and the 
illustrations arc models of diagrammatic clearness The anatomical basis of surgical pro- 
cedures IS set out in a way which is easily understood and remembered For example, the 
anatomy of and many modern operations on the sympatheuc nervous system may here be 
studied in concise and accurate presentation The section on amputations has been entirely 
rc-w rittcn, so as to bring it into line w ith modern ideas about late results and artificial hmbs 


Visceriti e PcriMsccriti digestive addominab croniche By Francesco Zagarese 
Crown 4to Pp 359, with 60 illustrauons 1934 Bologna Nicola Zanichelh L 40 

In a preface to this w'ork of his sometime pupil’s. Professor Paolucci says that it is something 
more than an eclectic exposition of the manifold theories and opimons on the subject, it is 
“a complete and original study, that brings a contribution of the first importance to a difficult 
problem ” He adds, a little naively, that he is particularly grateful because he finds therein 
all the promptings of his owm teaching, all his owm opinions, all the diagnostic and therapeutic 
criteria relied upon in his dime No doubt this is true, too, but the author has not confined 
himself to the work of his own school — indeed, it is very clear that his work in Pans with 
Pauchet has greatly influenced him — and he has brought a critical and sensible mind to bear 
on a question that does not leave much room for originality' 

It IS satisfaaory to find that he is not enthusiastic about any mechamcal means for deahng 
with or preventing adhesions The one clear dictum is this there is only one thing the 
surgeon can do for the relief of symptoms due to perivisceritis, and that is to ehminate com- 
pletely the originating focus of infection He holds that once this focus (which is easily and 
often overlooked) is removed, adhesions and the like take care of themselves 
There is a bibhography, mainly Itahan and French 


Chirurgie du Pancreas By P Brocq (Pans) and G Miginiac (Toulouse) Large Svo 
Pp 428, with 74 illustrations 1934 Pans Masson et Cie Fr 75 

This is a comprehensive and thoroughly up-to-date survey of pancreatic surgery Of the 
423 pages of descriptive text, 114 are allotted to acute pancreantis, no to chronic pancreatitis, 
and 49 to cancer of the pancreas — the three most important of the pancreatic lesions 

The first section is concerned with the various traumauc conditions of the gland Owing 
to Its deep and well-protected situauon, wounds of the pancreas are recognized only during 
laparotomy or at autopsy, and many are overlooked owing to insufficient exposure of the gland 
Reference is made to the three routes of exposure (i) through the gastro-hepatic omentum, 
(2) through the gastro-cohe omentum, and (3) by the ‘ inter-colo-epiploic ’ route, whereby 
the transverse colon and its mesocolon are separated from the omentum along the plane of 
fusion which occurs between them during embryomc life Subcutaneous injuries — contusions, 
lacerations, and ruptures— are recognizable chmcally at one of three periods (i) immediately, 
when the assoaated shock and haemorrhage necessitate laparotomy, (2) some days after the 
accident when there has formed an encysted hasmatoma of the lesser peritoneal sac, and (3) 
some weeks later when a traumatic pseudo-cyst of the lesser peritoneal sac has developed 
VOL XXII — ^NO 88 58 " 
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The section on acute pancrtaiitts, written by P Brocq, is bnsed upon 468 collected cases 
in all of which the diagnosis %tas \cnfied either at operation or autopsj A fundamental 
distinction is made between ‘aseptic ’ eases, where the peritoneal effusion is sterile, and ‘ septic 
the former are the more frequent (386 aseptic to 82 septic) The pathological anatomj and 
histological changes m the various types of acute pancreatitis arc well desenbed and illus- 
trated, and attention is drawn to the frequency with which old-standing histological lesions 
are met with — sclerosis, arteritis, phlebitis, catarrh of ducts this indicates that it is on a 
previously damaged gland that acute pancreatitis has supers cned, and is in keeping with the 
clinical observation that slight attacks often precede the final crisis of acute pancrcautis The 
authors have earned out a large number of experiments upon dogs, and their researches and 
those of other workers have shown that ligature or scaion of the duct of Wirsung docs not 
produce acute pancreatitis, but that this condition will follow injcaion into the dua of Wirsung 
of bile, of duodenal contents, of succus cntcricus, of microbic and other toxins, and of a 20 
per cent solution of calcium chloride Acute pancreatitis is stated to be primarily an ‘ auto- 
digcstion ’ of the gland the conditions in w Inch acm ation of the pancreatic ferments is brought 
about arc fully considered and special stress is laid upon the frequent association of acute 
pancreatitis with disorders of the biliary passages Early operatise treatment is advocated 
as the only safe course to adopt, and the recent tendency with some surgeons to avoid 
operation during the period of acute crisis is discountenanced The essential operative 
procedures arc fully detailed and some useful hints on post-operative management are 
given It IS estimated that diabetes dcv'clops in about 10 per cent of recoveries from 
acute pancreatitis 

The difficulty of estimaang the frequency of chrome pancreatitis is noted since it is not 
characterized by any pathognomonic sign, may remain unrecognized throughout life, and is, 
moreover, frequently overlooked during the course of abdominal operations The authors 
stress the necessity of examining the pancreas in all laparotomies for affcaions of the stomach, 
duodenum, and bile-passages Many troubles that remain unrelieved after cholecystertomy 
are due to an ov'erlookcd associated chronic pancreatitis There is a full dcscnption of the 
clinical manifestations of chronic pancreatitis and of the laboratory methods of studying the 
functional state of the gland with regard both to its external and its internal secretions Com- 
pression troubles, while affecting chiefly the biliary tract, may rarely concern the py loro- 
duodenal region and produce food-stasis, or by pressure upon the solar plexus may cause 
attacks of pain which may be so severe as to simulate the gastric crises of tabes An excellent 
aecount is given of the pathological anatomy of chronic pancreatitis and of the associated 
changes in the biliary passages and adjacent vnsccra, while a scries of fine illustrauons of micro- 
scopical sections of the various types of chronic pancreatitis adds very materially to the value 
of the work Surgical treatment is adv'ocatcd whenever there is evidence of compression, 
and the indications for the various operauve procedures that may be called for arc most 
judiciously stated 

In the section dealing with caneer of the paitereas reference is made to the great difficulty 
of distinguishing between cancer and chronic pancreatitis whether clinically, or during lapar- 
otomy, or at autopsy , histological examination is essential, but a caution is given against 
lightly undertaking biopsy during laparotomy owing to the risks of post-operative liTmor- 
rhage and of auto-digcstion of the gland In no other region can cancer produce such rapid 
wasting of the body as when situated in the pancreas The islands of Langerhans usually 
escape, so that glycosuria is only rarely met with The symptoms and physical signs receive 
separate description according to whether cancer affects the head, body, or tail of the gland, 
and there is a very full discussion of the diagnosis of obstructive jaundice Cholecyst-gastros- 
tomy IS adv'ised for the relief of jaundice, and where this is not feasible, either because of the 
absence or disease of the gall-bladder or because of the patient’s weak general state, the bile 
should be drained externally either by cholecystostomy or cholcdochostomy 

Contrary to the opimon of many writers who consider that most eysts of the pancreas are 
of neoplastic origin, it is here stated that of all the fluid swellings of pancreatic origin the most 
frequent are the ‘ necrotic ’ pseudo-cysts arising as a sequel to an acute pancreatitis 

Other special chapteis deal with syphilis, tuberculosis, pancreatic calculus, pancreatic 
fistula, and anomalies of the pancreas 

This volume is a veritable mine of information, and is likely to remain for a long period 
the standard work of reference in connection with the surgery of the pancreas 
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Sincronizacion quirurgica Team Standard Opcratorio sincronizado Apen- 
diccctomja Bj Dr Guilllrmo Bosch Arana (Buenos Aires) loj x 7 in Pp 
215, with 212 illustntions 1934 Buenos Aires “El Atcnco” 

This rcimrknblc book suggests the reduction of a surgical operation — in this ease appendicec- 
tomj — to n ngid formuli, which prescribes for each person engaged in its conduct his exact 
indnidual motements All ictions arc prcascly sjnchronizcd and are performed without 
a word spoken A table of the ‘decalogue* for each participant — surgeonj first assistant, 
second assistant, sister, and so on, is set out A multiplicity of pictures — 212 in a book of 
215 pages — makes meticulously clear the minutio. of every detail, so that others may emulate 
the ‘team stand ird’ of the author, who is Professor of Surgical Tcchmque in the Faculty 
of Medianc of Buenos Aires ^ 

Two questions force themselves upon the reader “ Will human nature stand the strain ” 
and “ Is It worth while’ ” The author’s obrious enthusiasm and high ideals might almost 
persuade the >oung to answer, “ Yc' ' ” 


The Alanagcmcnt of Fractures, Dislocations, and Sprains By John Albert Key, 
B S , jM D , Clinical Professor of Orthopedic Surgery, Washington Umversity School 
of Medianc , and H Earle Conwtll, M D , FACS, Orthopedic Surgeon for the 
Tennessee Coal, Iron and Railroad Company, Birmingham, Ala Imperial 8vo Pp 
1164, with 1165 illustrations London Henry Kimpton 63s net 

In this text-book the authors have given a very comprehensive account of American methods 
of treatment of fractures, dislocauons, and sprains Part I of the text-book consists of an 
account of the pnnaples of fracture treatment, and the equipment necessary to carry these 
out in a hospital of 100 to 200 beds, followed by an account of their complications and the 
treatment of compound fraaures The end of Part I is occupied by a consideration of medico- 
legal problems and the Workman’s Compensation Law as it affects fracture cases in America 
Part II of the text-book is confined to the diagnosis and treatment of speafic injuries 

The subject-matter is well arranged and excellently illustrated, but there are many 
views expressed w'hich w'ould not find general acceptance in this country One is surprised 
to read that the authors favour the padded plaster cast, when the unpadded cast — though 
admittedly more difficult of application — secures immobihzation in a w’ay which can never be 
obtained with a padded plaster Also spinal anxsthesia is not recommended for reduction of 
fractures of the lower extremity, although the authors adrmt they have little expenence of it 
In the chapter on first-aid treatment of fractures, the authors, although appreciating the 
value of a Thomas sphnt, make the rather surprising statement that they are seldom available, 
and therefore describe the use of board sphnts Also, in fractures of the spine the importance 
of transporting the patient in the prone position is not recogmzed and a cumbersome ladder 
sphnt IS described In the section on special injuries, fractures of the spine are dealt with 
in considerable detail In reference to Kummell’s disease, the more generally accepted view 
that these cases are undeteaed compression fraaures is taken, and a fusion operation is 
advocated A considerable amount of space is also devoted to low' back sprain and the methods 
of examination and treatment 

The classification of fractures around the elbow-joint adopted is rather a confusing one, 
and the authors only recommend the Jones sling as a convalescent dressing, when there is no 
doubt that many fraaures around the elbow-joint can be treated from the very begitmmg in 
this way Also an injusnce is done to the teaching of the late Sir Robert Jones in the statement 
that he recommended treatment in acute flexion, this should be altered to “easy flexion” 
Many surgeons will also consider eight weeks too early ‘ to stretch ’ an elbow-jomt, even in 
the absence of abnormal calcification shadows around the joint 

In the treatment of fraaures of the forearm, anterior and posterior, wooden sphnts are 
employed and then incorporated in a light plaster cast, a method which must procure very 
imperfect immobilization and lead to trophic changes in the muscles of the forearm In the 
treatment of fraaures of the neck of the femur, the advantages of the Srmth-Petersen nail 
are not emphasized although it is agreed that the operation is techmcally somewhat difficult 
The statement that many patients are poor surgical risks leads one to the remark that these 
patients will tolerate just as badly a long period of fixation in plaster, which gives a poor per- 
centage of union compared with the ‘ naihng * operation Fraaures of the femur m children 
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are also better treated by immobihrntion in a plaster spica^ in preference to the older Brjant’s 
method which is described 

We think that although this tc\t-book may give an account of fractures and their treatment 
as practised in a large industrial centre in America, one cannot recommend it to the English 
reader, because so many of the methods of treatment described arc such as would hardly find 
recognition m a modern fracture clinic in this country 

The Treatment of Fractures By Loren? BOiiler, Director of the Hospital for Acodents, 
Vienna , Lecturer on Surgery in the University of Vienna Translated from the Fourth 
Enlarged and Revised German Edition b> Ernest W Ilrv Groves, M S , ERGS, 
Emeritus Professor of Surgery, University of Bristol Large 8vo Pp 578, with 1059 
illustrations 1935 Bristol John Wright &. Sons Ltd 42s net 

British and American surgeons will be grateful to Professor Hey Groves for his clear and 
readable translation of the fourth edition of Loren? Bohler’s book on the treatment of fractures 
Although there is a valuable section on general principles, this work is in no sense a complete 
text-book, and is obviously not intended for the instruaion of the undergraduate student 
or general practitioner It is a special monograph presenung in considerable detail both 
the technique in vogue at the present time and the administrativ e arrangements of the Vienna 
Hospital for Accidents, which is now world-famous 

Bbhler’s earlier work on fractures of the carpus, fractures of the forearm, and other 
common types of injury has been fully expounded in previous editions, and his practice in 
this respect may be said to be stabiliaed In the latest edition, which now runs to 57S pages, 
special consideration is devoted to fractures of the spine (41 pages), fractures of the upper 
end of the femur (39 pages), and fractures of the os calcis (24 pages) In crush fraaurcs of 
the spine he has adopted the hypcrextcnsion method which is in general use in Bntish clinics 
and which was many years ago first practised by Davis and otheis in the United States In 
iractures of the femoral neck, without discarding the Whitman method of manipulative 
reduction and prolonged plaster fixation, Bohlcr has become an enthusiastic exponent of the 
operative fixation of the fracture by means ot the Smith-Pctcrscn three-flange pm It 
would appear that he now favours the extra-articular operation of Sven Johannsen, dnving 
m the nail after the preliminary insertion of two wire guides under X-ray control Bhhlcr’s 
special addition to this technique is to use two sets of X-ray apparatus in order to cut down 
the time necessary to carry out the whole procedure, which, he states, takes not more than 
fifty to sixty minutes “ in lucky cases ” ' He appears to be undulj apprehcnsiv e of the 
dangers of the original method of Smtth-Petersen, in which a complete exposure of the 
fracture is a necessary step, but which, in the hands of the cxpenenced surgeon, takes a com- 
paratively short time 

The attempt to treat severe os calas fractures on rational mechanical lines is perhaps 
Bohler’s most notable technical contribution to the treatment of fractures In this chapter, 
however, we miss the note of optimism which characterized his earlier efforts to deal with 
these difficult fractures Also thcie is no statement regarding the true end-results in men 
who are called upon to return to the heaviest type of labour What we want to know is how 
many of these individuals can climb ladders and walk about scaffolds 

The salient features of Bbhlcr’s teaching arc as follows The importance of early and 
accurate reduction, under X-ray control , the value of local anaisthcsia , the efficacy of the 
unpadded plaster cast , the inadvisability of open reduction or fixation of any fractures, except 
those of the olecranon, patella, and neck of the femur, the importance of avoiding oedema 
by keeping the limb raised during the early stages of treatment, and by the use of Unna’s 
paste for the lower limb in later stages, the treatment of all wounds by open exposure, 
without the use of any dressing , the danger of massage and passive movements when aophed 
to recent fractures , the importance of active movements from the very first of all joints not 
actually fixed, the value of ambulant treatment for many fractures of the leg, especially Pott’s, 
that the bad results m fractures are often due to errors in treatment, rather than to the original 
injury , the importance of team work, including unity of control and adequate follow-up , and 
finally the enormous economic value of systematic fracture treatment 

The appendix contains a convincing account of both the chmeal and financial efficiency 
of the fracture organization which Bohler has established m Vienna There can be no doubt 
that this monograph is an essential addition to the library of the fracture service of every 
large hospital in Great Britain and America 
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L’Epaulc Anatomic dcs Formes cvt« 5 ncurcs, Anatomic radiographiquc, Chirurgxe 
opdratoirc B> Axtoinf Basset, Profcsscur agrtgc a la Facultc dc Pans , and Jacques 
M lAL-tRET, Interne dcs Hopitaux dc Pans Rojal 8vo Pp 292, with 116 illustrations 
1934 Pans hlasson ct Cic Fr 65 

This is one of a senes of monographs on the joints, that on the knee having appeared already, 
and that on the elbow being m course of preparation The anatomical and radiographical 
sections arc sciy clear and well illustrated The superposition of the muscles and ligaments 
over the outline bon> skeleton shows many useful points and makes the comprehension of the 
joint mechanism simple The radiograms arc particularly v aluablc as giving the normal out- 
line of the bones seen in v arious positions of the arm, c g , the arm abducted and the X-ray 
tube placed m the axilla Also the X-ra\s of the shoulder after bismuth injections of the 
blood-v esscls and articular cav ity arc most instrucuv c 

The chapters on the surgery of the joint arc characterized by completeness and by a wealth 
of illustration The number and \ arictj of methods for each surgical procedure leave one a 
little bewildered Simple methods ire hardly touched on, whilst methods of great complexity 
arc desenbed at length For example, the exposure of the shoulder by splitting the deltoid 
IS much the easiest approach to the joint , also a sling of fascia lata round the neck of the 
humerus is the ideal method of treating the recurrent dislocation, but neither of these methods 
finds a place A great number of ingenious methods of treating the flail shoulder, including 
different muscle transplants, arc described The book is a very valuable storehouse of 
information, most useful for reference 


Operationstaktik bei Erkrankungen dcr Gallcnwcgc By W M Stern (Pans) and 
R Fourche (Nancy) Translated by Dr E Hayward (Berhn) Super royal 8vo 
Pp 256 4. MUj 203 illustrauons 1934 Berhn and Vienna Urban Schwarzen- 
berg Paper covers, RM 12, bound, RAi 1350 

One is naturally intrigued by the origin and title of this book For the work of two French 
surgeons to be translated and edited by a German is a certain evidence of its worth Then 
there is the curious title of “The Tactics of the Operations on the Biliary Passages ” By 
this, we understand from the preface, is meant that not only is technique described, but 
also the circumstances of the local and general condition which determine the type and 
extent of each operation The work is divided into three parts The first deals with exam- 
ination and preparation preliminary to operation (10 pages), the second with the details of 
various operations (206 pages), and the third with associated lesions, complications, and 
post-operative procedures (36 pages) 

The feature of this book which makes it of the greatest possible value is the number 
and character of the illustrations These are nearly all about three-quarter-hfe-size line 
drawings which, whilst of great artistic merit, are wonderfully clear and diagrammatic 


On Osteogemc Sarcoma By Jacob Van der Spek Royal 8vo Pp 217, with 24 
X-ray plates 1933 Kemink en Zoon N V , Overden Dom , Utrecht 

This is an excellent monograph in English on bone sarcoma in which a very good review of 
modern pathology, prognosis, and treatment is given The chief original material is derived 
from forty-two cases observed in Noordenbos’ clinic at Amsterdam The chief value of the 
book consists in the fair and complete summary of modern views, both American and Con- 
tinental, on the subject The dangers and fallacies of biopsy as a method of diagnosis are 
fairly pointed out These tumours are often of such varied structure that the examination 
of a small piece is of little value, so that in reality the whole tumour should be excised and 
sectioned before its nature can be known accurately A just protest is made against the 
attitude of non-intervention in most cases Although the proportion of five-year cures may 
be small, yet the prognosis is certainly better if radical amputation or disarticulation is done 
than if the case is left alone, and, moreover, there is diminution of pain and suffering The 
last section of the book deals with giant-celled sarcoma It is clearly proved that the opera- 
tion of enucleation is unsatisfactory and should be abandoned for resection 
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Head Injuries By L BATun Rawung, MB, M Ch (Qintab ), T R C S , Consulting 
Surgeon to St Bartliolomctv's Hospital and to the West End Hospital for Nervous 
Diseases Demy Svo Pp 86 i vi, with 22 illustrations 1934 London Oxford 
Umvcrsity Press ys 6d net 

In his preface to this book the author warns his readers that he intends to treat this highly 
important subject in a personal and dogmatic manner In many ways this has produced an 
admirable result, and the opinions of an authority such as Mr Bathe Rawlmg are neccssanly 
weighty The book seems rather too elementary, and the author slurs over some points on 
which we would have valued his opinions Thus the indications for decompression in cases of 
cerebral irritation are summarily dealt with It is on such a point that we should hi c to know 
Mr Ravvhng’s procedure The treatment of persistent cerebrospinal fluid loss is also omitted 
The book gives a clear and easily readable account of the commoner skull fractures and 
the usual forms of cerebral damage It is clearly paragraphed and reference is easy ^Vc 
are in complete agreement with the author in condemning the routine administration of hyper- 
tonic intravenous salines m head injuries Such exhibition should always be controlled by 
lumbar puncture and the clinical picture The author rather deprecates the use of the spinal 
manometer as an adjunct to lumbar puncture He tells us that frequent cxpcncncc enables 
one to estimate the pressure We feel that this is retrograde Mistakes will occur while 
this degree of cxpencncc is being obtained Loss of fluid while the surgeon estimates the 
pressure may be harmful An astute clinician can estimate the blood-pressure by a finger 
on the pulse or the number of red cells bv examination of the mucous membranes, but few 
would now dispense with the sphygmomanometer or the blood-count 

The need for frequent rc-examination of the clinical and neurological state in the manage- 
ment of such cases could be more stressed, as changes arc notoriousK rapid These cnticisms 
are, however, minor, and the book will be read with profit by all who arc called upon to treat 
cases of head injuries 


Diseases of Children Edited by Hugh THunsrirt-D, D M (Oxon ), M A , FRCP, 
Physician, Hospital for Sick Children, Great Ormond Street, Consulting Physiaan, St 
Bartholomew’s Hospital, and Donald Pattrson, MD (Edm), FRCP, Physician 
to Out-patients, Hospital for Sick Children, Great Ormond Street , Physiaan in Charge 
of Diseases of Children, Westminster Hospital With contributions by 36 authors 
Third ediuon Royal Svo Pp 1152 4 xii, with 277 illustrations 1934 London 
Edward Arnold &. Co 50s net 

The third edition of this standard work, whilst retaining its general arrangement and outlook, 
contains much that is new and revised, both in illustrations and text New articles on blood 
transfusion, orthodontic treatment, diseases of the accessory nasal sinuses and tlic ear, and on 
cystoscopy and pyelography, have added breadth to the surgical aspects of the volume In 
general, however, the book docs not attempt to go deeply into the surgical problems of cluldhood, 
but rather to fit them into their appropriate place with a much wider medical background 
Surprisingly, congenital pyloric stenosis has been delegated to a surgical contributor With- 
out criticism of the substance of the article, which is excellent, we doubt the w isdom of this, 
the operation being an inadcnt only in a disease with pre- and post-operative periods compli- 
cated by problems essentially medical The writer, we think, docs not emphasize sufficiently 
the importance of early diagnosis as being the factor responsible for the lower mortahty in 
private patients 

As one of the major emergencies in childhood acute osteomyelitis might well receive 
more attention and space to bring it into a proper perspective in a text-book essentially for the 
practitioner, yet one in which so much is devoted to the rarer forms of bone disease 

In spite of such minor criticisms, which are easy in a volume covering such a wide field, 
we feel the book is a most valuable compilation which will be widely read and appreaated 


Report on Seventh International Congress of Military Medicine and Pharmacy 
and Meetings of the Permanent Committee (Madrid, Spain, May 29-June 3, 1933) 
By Capt William Seaman Bainbridge, M C -F , U SNR, Member of the Permanent 
Committee , Delegate from the Umted States Large 8vo Pp 88 Menasha, Wis 
George Banta Publishing Co 

Captain Bainbridge has again performed a valuable service m reducing to readable bulk the 
voluminous report of this International Congress The subjects dealt with were as follows 
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ru\ings of ihc Cicnc\T Con\cnuot\ (.^ Mirricil ci>>u)liic in a u ir of movement 

Force (^) 1 rcatmem m ndvanced f 7’: ». cmplovmeni from a tnctiml 
Scheme ol a vpecnhrcd formation Us icaimv U orj tm- 

Ucr Nam,nl .• -S R-M,.r .f .he bn,,al •'■n-; S-' 

The little book IS wdl printed nnd produced Some errors in the name 0 ttcictp 

noted, accounted for b\ mistakes m the onpinal pnacccdinfs 

Bcniim Encansulntcd Tumours m the 1 . ucnl S cntrlclcs of the Brain Diapnosis 
.Sd Treatment llv WAtnu E DvMn, MD. \d,unct Professor of burperv. 
Johns Hopkins Universitv Large S\o Pp 1S9 ^3 iPusirations 1934 

London Baillierc, T indall &. Cos 20s net 

This monograph ts the outcome of an anaUsis of 15 cases of pnmarv benign cncapsuhicd 
tumours in the lateral ventricles of the brain All were found at operation, and I \ totallv 
remov ed The mortahtv rate vv as low , onU 3 deaths hav mg occurred in the w hole senes In 
addiuon to his own 15 eases, Dandv has been able to collect 25 eases from the literature, ol 

which 23 were discovered at autopsv , , j 

The importance of v cntriculograpln is stressed at great length, and Dandv considers 
that \\hen used correctly, *^uch an imcsugation is uitliout nsK to life or function it imy 
be said that the only sausfictory treatment of these tumours js complete removal The 
operattv e task is reduced bj the standard use of the clcctro-cautcrj , vv Inch has done so much 
to make all types of cerebral surgery safe The other factors vv Inch matter arc the use of av crtin 
anaesthesia and continuous suaion of the wound area 

The monograph, like all the works of Dandy, is a record of fine and critical observation 
and ludgement, combined with superb operative technique The illustrations arc evccllcnt 
and could not be bettered, while the analytical tables cmbodjmg cverj ease will be found 
most useful 


Biological Flaps By J F S Esser 
Chirurgie Structive, Monaco 


Published by the Editor of the Imtttut Esser dc 


Anything from the pen of J F S Esser must be most carefully studied by any reconstructiv e 
surgeon When his epithehal inlay was first published in Enghsh in March, 1917, few of the 
surgeons who read it were alive to the immense possibilities that lay behind the thought 
Similarly, to a modified extent, a certain type of antagonism was felt towards his rotation flap 
The truth about these two procedures as pracused by English-spcaDng races is that the ideas 
of both are eminently sound and when suitably modified of great practical value It would 
seem that the ideal biological’ outlook, as conceived by the inventor, has overshadowed in 
his mind the meticulous refinement that is demanded of the plasuc surgeon m the United 
States or Brmsh Empire Thus also does this new work, devoted to the subject of ancry 
flaps, first strike a note of impracucability, but on reading deeper and taking it in conjuncuon 
with the transplantation of fingers and toes and the possibility of even larger limb replacements, 
from^rlfeW T conclusion that Dr Esser has again struck a principle absolutely sound 
o? A? illustrated cases are poorly finished, 
in design shouldTn^hr obtained by flaps not spccnlly arterial 

Take tr mstance rf T *c ^mensc value of this original contribution 

flap could htebeTnu^ wiTh f 39 , 6D 40 the same 

returned to the scaln wuw nr. ^ ordinary pedicle based on the temporal artery , the pedicle 
scar ronmng down^ the patiem\\wk**'V^K” exhibited in this case, and without the joining 
pedicle in Esser’s method mi, , vvhich is necessary to embed the artery part of the 

hat the writer cannot detect any superior adv'antages of this 
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method over the established ones of the present dav for the 1 ind of injuries depicted in the 
book does not detract from the great value of the contribution or from its possibilities The 
record of the work done as depicted in the book is indicative of the immense labour and 
ingenuity of the surgeon, and provides a monument of gratitude to him for the success with 
which these war wrecks have been converted into human beings 

The book is beautifully printed, and, considering the difficulties of obtaining records 
during the War, the illustrations arc both profuse and clear, and there is no suspiaon of the 
slightest dishonesty in the method of taking the photographs One of the best restorations 
illustrated is thit of L 1 to 5, but why he should be introduced twice complete within a few 
pages IS not quite apparent One of the most important contributions in the book is the 
stress which Esscr places on the \aluc of the \cnous and Emphatic supply as compared with 
the arterial It has long been rccogni/cd that a flap dies through failure of the \cnous return 
rather than that of the arterial supply 

It may well be that the dctclopmcnt of this biological artery flap, when applied to restora- 
tions in which the donor site is on the body, will lead to a great simplification of these methods, 
and a great saving of time and money Most particularly is one impressed with the need for 
experimentation to solve the question of cross-grafting from cnc patient to another, or even 
from a corpse This problem would appear to be linked up with the gradual immunization of 
the tissues of the recipient to those of the donor It is to be noted that the bool is published 
by the Editor of the Institute Esscr, which is an organization backed by the most scientific 
and influential people, having as its chief aim a non-political and international centre for 
reconstruction surgery The establishment of such an institute will be an amazing tnbutc 
to the energy and imagination of Esscr 


X-ray InterpretaUon By H CrciL H Bull, M A , M B , M R C P , Phy sician and Hon 
Radiologist, Royal Waterloo Hospital, London Demy Svo Pp 382 wxiv, with 
280 illustrauons 1935 London Oxford University Press 21s net 

The author has attempted to compress into some 370 pages nearly the whole of X-ray dia- 
gnosis, and a good deal of X-rav anatomy Many of the simpler conditions arc dealt with at 
length, such as fractures, so that the more difficult and complicated mv cstigations arc treated 
somewhat briefly The chief value of the book, therefore, would appear to be for those requir- 
ing an introduction to radiology The illustrations arc all simple line drawings and silhouettes, 
and no reproductions of radiographs arc shown In such a section as that on the stomach this 
IS no great disadvantage, but in lesions of the chest or bone diseases it is verv difficult to 
understand the line drawings, unless one is already very familiar with the ordinary’ X-ray 
appearances 


The 1934 Year Book Radiology Edited by Charles A Waters, M D (Diagnosis), 
and Ira I Kaplan, BSc, MD (Therapeutics) Large 8vo Pp 512, with 454 
illustrations 1934 London H K Lewis &. Co Ltd 19s net 

This book follows on the lines of the past volumes and gives an abstract (with references) of 
most of the important articles published in the past yc ir The numerous reproductions from 
the radiograms arc clear, and the present volume, together with its predecessors, forms a 
valuable reference work 

Selecting a few of the abstracted articles of surgical interest, one might mention those on 
arteriography, an article describing some new experimental work on the intervertebral discs, 
and an investigation of the emptying of the gall-bladder after cholecystography On the 
X-ray technique side mention is made of the demonstration of enlarged adenoids, and a vertical 
projection for the neck of the femur which may have considerable bearing on the treatment of 
fractures m this region Many cases of bone diseases and tumours are quoted and a case of 
osteitis fibrosa cystica with a tendency to spontaneous cure The X-ray examination of the 
colon in a case of Hirschsprung’s disease before and after sympathectomy is also of interest 
Judging from the abstracts, more and more importance is being attributed to the pre- 
operative irradiation of malignant tumours, particular mention being made of breast cancer 
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and rcml tumour; In this amncction it is cmpJnsi7cd tint wound-hcahng proceeds normalh 
after properh applied ndntion Various au\illarj methods of thcrapj in cancer arc discussed, 
and the opinion is espressed that the beneficial cficcts of colloidal sclcnidc thcrapa arc chicfla 
due to the radiation used with it Clironic inflammatory conditions arc often benefited bv 
radiauon, of recent adsanccs, the immediate relief and cure of post-operatne parotitis by 
radiation should be useful to surgeons, but few would care to use it as the main measure in gas 
gangrene 

There IS a full indc\ of subjects and authors to facilitate quick reference to the sarious 
subjects \ perusal of this book should prose of use to the surgeon as well as the radiologist 


Fuss und Bern ihrc Erkrankungen und deren Bchandlung By Prof Dr med 
Georg Hohmann (Frankfurt a M ) Second edition Royal Svo Pp 3S0 + with 
326 iHustrations 1934 Munich J F Bergmann Paper co\crs, RM 24, bound, 
RM 25 So 

This book was originally written in 1923 and dedicated to Professor Fritz Lange on his 
scacnticth birthdas It is a carefully written and well-illustrated book dealing with the 
anatoms, physiolog\ and pathologs of the foot, cspeciallv in regard to aarious deformities 
The section on gymnastics and physical treatment is \cry interesting as going a well- 
ordered plan for massage and exercises applied for deformed feet There is an elaborate 
account of aarious arch supports without \cry adequate discussion as to their rationale In 
the treatment of tanous utics of talipes and flat-foot great prominence is gi\cn to cuneiform 
osteotomies of the os calcis, nasicular, and astragalus In the treatment of hallux valgus, 
too, there are a great number and aariety of operations described and discussed, chiefly 
cuneiform osteotomies and muscle transplants We must admit to being a little bewildered 
by the complexity of these suggestions 

The so-called arthrosis and arthritis deformans of all the joints of the lower limb is figured 
and discussed Many of the minor ailments, c g , corns, ingrowang toe-nails, and varicose 
veins are included in this monograph, which certainly contains a great wealth of material and 
much subject for reflection and discussion 
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BOOK NOTICES 

[The Ldttottal Committee aehtotvlcdtte mth than} s the receipt of the follotvmg 
volumes A selection will be made from these for review, precedence being 
given to new boohs and to those hating the greatest interest for our readers ] 

Operative Surgery By C R Whittaker, I'RCS (Edin ), FRSE Fifth edition 
Crown 8vo Pp 228, ^\lth 53 illustntions 1934 Edinburgh E &. S Livingstone 
4s 6d net 

A Short Practice of Surgery By Hamilton Butn, F R C S , Surgeon, Rojal Northern 
Hospital, etc , and R J AicNiiLL Lovr, MS (Lend), FRCS, Surgeon, Rojal 
Northern and Metropolitan Hospitals, etc Second edition Demy 8vo Pp, 988 -I 
vai, with 731 illustrations 1935 London H K Lewis &. Co Ltd 30s net 

Surgical Errors and Safeguards By Max Thorek, M D , Professor of Clinical Surgery, 
Cook County Graduate School of Medicine, etc Second edition Large 8\o Pp 
696 4 - \v, witli 668 illustrations 1935 London J B Lippincott Co 45s net 

Clinical Pathology of the Jaws with a Histologic and Roentgen Study of Practical 
Cases By Kurt D Thoma, D M D , Charles A Brackett, Professor of Oral Path- 
ology in Harvard University, etc Large Svo Pp 643 -t \ii, with 423 illustrations 
1934 London Baillicrc, Tindall 5 ^ Cox 38s net 

Handbook of Anaesthetics By J Stuart Ross, MB, Ch B , F R C S E , Late Lecturer 
in Practical Anesthetics, University of Edinburgh , and H P Fairlie, M D , Anesthetist 
to the Western Infirmary, the Royal Hospital for Sick Children, and the Dental Hospital, 
Glasgow Crown Svo Pp 299 h w, with 66 illustrations 1935 Edinburgh 
E & S Livingstone los 6d net 

Aids to Surgery By Cecil A Joll, M S (Lond ), M D (Bns ), B Sc (Lond ), F R C S , 
Senior Surgeon and Lecturer on Surgery to the Rojal Free Hospital, etc , and Reginald 
C B Ledlie, M B , B S (Lond ), F R C S , Surgeon to the Miller General Hospital, etc 
Sixth edition F’cap Svo Pp 612 - 1 - x, with 44 illustrations 1935 London 
Baillierc, Tindall & Cox 7s 6d net 

Collected Papers of St Mark’s Hospital, London including a History of the 
Hospital Centenary Volume, 1835-1935 Compiled by the Medical Committee 
Crown 4to Pp 440 + xxvi, with 96 illustrations 1935 London H K Lewis S. Co 
Ltd 30s net 

Surgical Diseases of the Chest By Evarts Ambrose Graham, AB, MD, FACS, 
Professor of Surgery, Washington University School of Medicine, St Louis , Jacob 
Jesse Singer, M D , F A C P , Associate Professor of Clinical Mcdiane, W^'ashington 
University School of Medicine, St Louis, and Harri C Ballon, MD, CM, FACS, 
formerly Assistant Professor of Surgery, Washington University School of Medicine, 
St Louis Large Svo Pp 1070, with 637 illustrations 1935 London Henry 
Kimpton 65s net 

Vortage aus der praktischen Chirurgic Edited by Prof Dr Erich Lexer, Direktor 
der Chirurgischen Universtats-Khnik, MOnchen Part I Die pyogene Allgcmein- 
tnfektion wid ihre Behandlung, by Prof Dr Erich Lexer Roval Svo Pp 31 1935 

Stuttgart Ferdinand Enke RM i 60 
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VT nutomuMlh reiogiii/abU jiails of the btnh 

The sequwee of palholofiu il ))lu'iioni( nn wlmh ends in *:.in<n( i 
similai in nhm lo ihil iihieh leads to nhiiatmn nnl s!on»lini!X and in ueiuia 
tcims IS hiought about In mteileuMue nith tlu uunlation tbinnin a P> 
xnd bv damatc to the tissues (omciiud through plnsual ti luina <u 
aaents Vmong the lattei b n turd lo\ms predoiniil d( 

The clmieal xaiH'lies of ganguiu lu <hv ind nunst (d uhu h di' fl 

IS tlie lesuU of t eduction in the local arlcii d blood*sn]i]il\ nhih nuu'-t g 'iign tu 
vs mauds of mfcelisc oiigm 

Diy Gangicnc— The most tspual form of this saiiets is semU gan<4icne 
Tins affects the lowei limb ind usualK (omnuiues ni I he gieat foe Ihe 
patient IS an cldci is poison in sshom the emulation thioiigh the lensei limb 
has been giadualls ehminislu'd h\ le due I ion in eahhie' of the ai fines Owiiif, 
to disease of the aileiial walls the adapt vbilits of the imulition tbiough the' 
hmh IS diminished and the Im d onset of gangicne is lansed eilbei b\ utciial 
thrombosis oi In the oeeuiicnee of a mmol elcgrce of snpeilieial mllammaliem 
to which the iigidls dolei mined emulation (.innof be .id.ipted 

Gangicnc appeals Inst .es u dusks diseoloiation eif one oi molt toes 
or as a bhstci sshith darkens m eoloui The skin of the alftMted l«io beiomi's 
traissluccut greenish and fin ills hkuk lluough the pioeUution of sulphide 
of non fiom the h.emoglobin of the extiasasated blood The ssbole toe 
shrinks and its surtaco becomes dis thiough csajioiation ol its lluid eontcnls 
The gangiene extends up the hmh to a lescl at sshich the emulation eoUalcial 
to the thrombosed aitcis is able to maintain the sit.dits oi the tissues VI 
tins point a line of dcmucation is foimccl It begins .is a n.iuoss icd line 
ssduch IS the first stage of the process t)v ssbieb tbc still bs mg tissues attempt 
to cast off the gangicnous paiL This piotess is an indamin.itou leailion 
of the living tissues winch ulceiale whcie thev aie m coiit.iet with the dead 
part The ulcer giadually extends thiough tlie soft pails down to the bone 
and since the blood -supplj^ of the dccpei tissues is inoic alnmdant than that 
of the skin the giauulating sen face of the line of dcmauMtion shches distallv 
towards the bone Wlieie the pioccss continues without intciiuption the 
resultant stump is conical Owing to the piogiessuc natnic of the aitciial 
disease and of the tendencA’- to thrombosis, the gangicnc olten extends up the 
bmb again above the oiigmal line of demaicatiou until a sinnlai leaedion 
is repeated at a Ingliei Ica el 

The onset and piogress ol dry gangrene is usually aocompanitcl bv pain, 
AvlAWb is often severe, bnt OAvnig to the absence of absoipiion fiom the dead 
])art, constitutional sAunptoms aic slight 

progressive vascular occlusion Avluch may end m gangiene is 
^ cris 1C o senile atheroma and aiteiioscleiosis and of ihe coiiespondmg 
ascular changes seen m diabetes, sclerosis and calcifAcation ot the media, 
syphilis, and thrombo-angiitis obliterans 

NO 37 — ^SUPPLEMCXT 
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Dn g.uifficnc <tIso cKciiis in fiosl-bifc .nui in Himi.iikIs (iisiasi asIhh 
tlic spasm ol Die ailoii.il wall is long (oiitiniud In llaMiands disiasi tlu 
lingeis aic affected nioic olltn than lilt lo(s ind tlu gingiiiu m.i\ la bilitcial 

Ligatnic of the mam ailei\ of .i limb is seldom followed b\ gmgrciu 
if the nteij is ,i heallln one 

Catboht Gangum is a taiielx ol eli\ g.iiigit'iie eaiised b\ tlu a])]>lieatioii 
ol a eaibolic eompiess to .1 lingei Tlu eaibolie need not be stiong — 1 per 
cent IS suilie lent— and the p.ilienl feels no pain owing to the aiialgesu effed 
ol the solution The gangieiu is pnlh due to the loe ilK destiiielut utioii 
of eaibolie on flit tissues ,ind pailK to a simdai aetioii on flu st'.sels leading 
to thiomhosis 

Moist Gangrene is chai u leii/ed b\ lelention ol Hind in tlu dead jiait 
and the eonseepienl giowlli of sipioplnlu mu 10 oigamsnis pailunlarh 
those ot the anaeiobie gionp This oeenis 111 e h.ir.ie te 1 islu foim when 
the mam alien and \em ait oeeluded simnll.iiu oiisK as the rtsnlt ol a 
l.ieciatcd wound thiongh wliieh inleelion is intiodiued Tlu limb swelK 
lapitlh owing to mll.immaton e\nelation fiom tlu tesscK ol the eollattnl 
eiuulation .iiul the swelling piogitsst's until the relatneh nulastu fascial 
cm elope ol the limb is slielehtd to its liilhst extent ^Mun this point is 
icathcd the eneniation is .iiiested 4 ind tlu lind) becomes cold The i.ipidb 
mt leasing adenia is aeeompanied In eli.iiige ol colon is ol posl-iiioiltm t\pe 
exeept m the cast of gas g.ingieiu wlitie the e har.it tens! u blown eoloritioii 
of the skin is seen Hlistois eontaimng lonl-snullmg ilnid ni.n appear on 
the skin 

Moist g.iiigient is ehaiaeltii/cd In ia])itlit\ of spiead In the abstiue 
of a line ol demaie.ition and b\ piolongtd eonstifiition d distnib.iiuc 
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ANKuinsM 01- poPLiThAL Mmcin 

A light ]iopliloal .uUm\ on whuh a sadiil.ii aiuui\sm has (IimIojkcI 
The lumen of the sac is ocenpud i)\ hlooci-i lot 

Mtnriim nf tin Caiinr Ilo'^pitiil t Mitlnn, 1227 

thcuoscoi’ic Siitucniu 'I’iuu is liu.ih/id tluiKining •uui fihiosis of 
the Ultima with liostiiKtion of tiu inliinal dastn iamma uui ihionic mfiam- 
niaton mfiltiation of the media 

CiiNK \i IIisious -Tile pdKiit was .i m ui ag(d "i.i wlio iiad notucci 
a sweiiing at the iiuL of the iigiit knee foi si\ montiis He iiad suffered 
intermittent thioliiiing pun whieii ladiatiei eiowii tlie t.dl and loi three weeks 
he had been unahie to heai weiglit on tlie hml) 

On examination tlicie was a suit puisating tindii sweiiing m liie light 
popliteal fossa The knee was iuld m llexiou and tiieu was jiun on passne 
moeement Tiicic seas some wasting of the museles of tlie calf Tlie 
Wasseimann lenetion w.is stiongix posit leo 

Tlieic was ankelosis of tin lelt knee as a seepiel to ojieiatioii foi nijun 
to a semilunar eaitilage 

The ancuissm was tieated in hgatuie ol tlie mam aitei\ and sein 
imniccliatele to the pioximal side of tlie sac Two da\s latei tlieie was 
seeeie pain m the eall and liie foot beeaiuc eolii and niiml) The skin iiceaiiie 
discoloured and at the end of a week theuc was di\ gang! cue of tlie toe's Two 
weeks later the gangicnc hael extcneleel to meluelc the lowci thud of tlie leg 
The limb was then ampul .iteel thiough the lowci thud of the thigh 
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SENILE C; \NGUENE 

A right foot %\ith pail oi I he leg 

The right great toe is dn lilac k, and shn\ tiled and is separated from tlit 
rest of the foot hs a broad niceiatcd lint of dcmareation The neighbouring 
skin IS led and nilh the subcutaneous tissue is thickened b\ adtina The 
lower two-thirds ot the leg is ctdcinalous and ol a biownish eolour 

Mu\ctuii of L nil eruhi ( oUrjir Ho^pitiil 112 

Cl iMCAi Ilibioics — The patient was a man, agtcl 07. who hid had 
typhoid feser in the South All nan ^^a^ with a left femoral ihronibosis 
Eight months before admission to hospital he began to base pun in botli 
feet, and two months latci a blister appc.ired on the light great toe This 
was followed bv gangrene of the toe Tlicic was no change m the otliei foot 
The gangrenous toe was tieatcd b\ fomentations lor si\ months, after wlneh 
the patient came to hos}ntal 

On examination the light great toe was gangicnous u)) to the base 
of the metataisil and was sepaiated Iroin the rest of the foot b\ i deeph 
ulcerated /one of demarcation There was little pain Eoth legs were 
oedematous and discolouicd almost to the knee The second right toe was 
browm and shiisclled No jnilsc could be felt m the doisihs pcclis or posterior 
tibial artcncs on cithci side and the right fcmoial alters was thickened Urine 
normal 

X-ray examination of tlic light leg showed ealeification in the posterior 
tibial artery and u regular dctakditalion of the bones of the foot 

Amputation m the lower third of the thigh was followed bv satistactors 
healing of the Haps The lemoral ailciv was thickened and obliterated b\ 
organized clot at the point of dnision 






G4NGRENE FOLLOWING \\SCIL\R OHSTRLC'IION 
A left foot ampulatcil foi (lr\ f;.ui<»rcm' 

The foot IS of a \iokl and rtddish-bronn lolonr wind) is niosl prononmed 
in the sole On the dorsum the discoloration is less inltnst and the hunt 
of gangrene is sharph ddined It is marked m places b\ eirh ulceration 
The toes aie shumken and the skin is wrinkled 

On the cut surface ol the section ol the leg the interior tibial artm 
IS pcnious The walls of the postcrioi tibial arterc arc thiekeiud and calci- 
fied and its lumen is eompkich occluded 

/fiinlcnaii Mu\cum It C '> 2JT 1 

Microscopic Siuc-citui — The posteiioi tibia! aitcn shows extensne 
caleification of the media and thickening of the intima 


Clinicai Ilisioin —The patient was a man aged 70 




GVXGRENE I<’OU.(miN(. \inKUI\L l)lSh\SK 
A fool with tl)c .idjoiiiinj; pail ol tlu lij; 

The (ool IS (li\ slin\('ll((l iiul hliu k In (he lowtr part of the icp the 
soft p.uls h.t\c iiiKkiifoiK sponlantoiis scp.uafion iiul an intcrva! of I m 
sepaiatcs the h\ing fioin llie dead tissues Tlu (\pos{d poitions of the tibia 
and fibula arc baie <ind ludosid uul in tlu nnincclialc luighbourhood of the 
liMiig tissues aic in process ot dct.iehnunt Tluic is a deep ulceriled gioo\c 
round the libi i and the solution ol eonlnniilv ol the (ibula is eoinplett The 
nituial stump Mlneh uas m pioeess ol loiination is long ind eonieai 

Ilimliridii Must inn It C S -39 1 


CriNic \i Ilisioin — IJeinoMel b\ ainiiulation 




Din (;\x(;incND oi- pj-ais 

\ penis clnidcd lonj^itudinil sedion 

The .infciioi p<irl of llu penis is in a londition nf div {'.inf,'rtn( .md is 
almost black 

The section shows a stone inipaeltd in the fossa nnMiulans 

PttthoUii’icnl Museum Limersili/ of Sheffield, 

Micnoscopic Si alien in — Some arterial thukeniiifr No (ndartcntis 
obliterans 

Climcvi IIisioio — The patient was a man, aj^ed GO who w is admitted 
to hospital snffciing liom retention of iiimc He was h\mg m .i lodging 
house in the cit}', was eompletelv deaf, and had no relations so tint it was 
not possible to get an adequate histon but his landlord stated tlu.t there 
had been blood on the bedclothes for the past week 

On c\ammation the bladdci was distended up to the umbilicus and the 
distal part of the penis was gangienous The gangrenous pail was black 
and dry but some scions fluid CMidecl fiom the glans on picssure 

At opeiation, the bladdei was clnined supiapubicalK and the penis was 
amputated a few' days latei The patient cliccl two class after operation 
without regaining consciousness 

On section of the penis aftci removal ,i stone was found impacted in the 
fossa navicularis and it was thought tint the patient had caused a para- 
phimosis m his attempts to remose it 
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GVNGHKVE rOLLO\M\G TIIIIOMIJOSIS 

Paris of (mo {,Mii<rrcnoiis ii.iiuls 

In the lell hand suppuialion ot Uu jr<in«r( nous put Ins ncciuitd at the 
(aipo-nietaf arp.il inci ni the iifflit li iiui at (la met n iipo phal in"eal 
ai tit Illation 

On both sides the gan<fitiu is di\ and tin tissues ire litlk (hin£:cd 
bc\ Olid being sill tinkcii and disc oloiirtd The nails line lenianud idhcreiit 

llunirnati Mii\iu)n /i’(’.S, 2Jtl 

Cltmcm Ilisioin — The patient was a woman ol fcthlt tonstitiilioii 
iged 3G wlio liad been subject to asthiiia and xalndai diseast of tlie heait 
for si\lecn scars Dining tons ilesceiut fioni tsplioid ftsti the tip of her 
nose and the ends of both (iiigcis and toes bnaiiie gangitnous The nose 
and toes rccoseicd witli slight loss ol siibst.inec but (be puls of the Innds 
illiistiated scjiarattd sjiontaneousls with gotid itcoscis Both i ulial and 
ulnar arteiics puls it cd lecbls on both sicks 




Moisr (;\\(;h1‘AE 

A Icit loot iciiioNcd iho\c llu* U\tl ol tlx lint ol dttn.iK aliofi 

Tiic lool IS in a (oiulUion ol moisl {'lui^um nml llu skin is loosi inul 
distolouiccl At llic !c\tl ol I lie anklc-ioinl tluic' is a hioaii Inn ol diniirta- 
tion exposing l!ic sulKutincons lal 

t/iiMiiiii of L oil I r'.ihj (olln’i Ilo'.pitiil (> I - 

CiiMCM Ilisioin — Tlic p.ilunl was i ni.in aged .10 who sitpl loi a 
week 111 a wagon wilii wel boots on llis feel luc line p.iinfnl swollen led 
and hnalh black The uiine was noimal \ni]nil.ilion Iwo wet'ks lilei 




TJ{K\(II loor 

A left lool drawn fioin the dorsal aspul 

The foot has liccomt "aiifirciiotis as the nsiilt of loiiff-f otdmiitd exposure 
to told and A\ct V line of d<niar<alion has formed .ihoxc llie ankle 

IJiiiittriaii Minriim ll C S tntii/ Mcdiritl C ollertinii, 

CiiMCM IIiMoitx — Tilt paluMit was admitted to \o 0 General 
Hospital Rouen on Vjnil 3 1')1G with a hisloie that lit had hecn in the 
trenthes foi si\ da\s that Iht wc.itliti had been (old with frost and snow 
and that theie was nuith watti in the lieiulus 

The right foot w is g.mgicnons .is high as 2 in .ibovt tht ankle m front 
and to the heel behind The gingitnc w.is of the moist form and was \cr\ 
offensue The leg w.is greath swollen and \ti\ pamliil 'Hit Icit loot was 
also gangicnous but llitit w.is tonip.ir.it n tl\ little jiiin on th.it side 'He 
patient died fne da\s l.ilti .liter .i sc\crt ‘(.iicli.u .ilt.uk with (\.iiiosis incf 
Cheyne-Stokes breathing \t the time of de.ith the g.iiigitnc had extended 
to the knee on the light side 

Numerous blebs cont.iming blooih Ihiid were se.it tered oicr the 
postciior surfate of the bo(h .is high as the iitik 

Autopsy — Lungs eoiigcstcd Athcioina of mitral t.ihe and coinmciKC- 
ment of aorta ‘Cloudv swelling’ of Inci and kIdnc^ s 
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CARBOLIC GANGRENE 

A finger drawn from Uit doisnl aspect 

The whole surface of the skin and nail is black, but there is no eMdencc 
of uleeration or loss of tissue 

Miiiciim of SI liarlltolomao'i Hospital, Z 1-5 

Clinical Hisiouy — The patient was a w'onian who had injured her 
finger The injury w'as follow'ed by suppuration She wrapped the finger 
for one night only in lint which hud been soaked in 1-20 carbolic lotion The 
next morning the finger was livid and anesthetic After seven davs a line 
of demarcation appeared and the finger A\as amputated 
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LXXIII GAS GANGRENE 

/^AS }j.injTicnc A\as \ tomnion itsull of crnimliol mjiiiics in tlic ^\ar, 
csjicoially liiosc (.uiscd i)\ ln<;h cxjilosn i slicll iindti liio coiuhlions of 
ficntfi ^^aI^aIc In (Uif jn.ulRC >{ is almost lonfmcd to (In ^\onnds caused 
by load accidents cspctiall\ mIuii these line not iiecn trc.ited pionijitix b\ 
cllicicnt singical clcansnig 

Gas gangienc is tlic icsnll of infection of i I.nci.ited moiiiuI of ninsclt 
b\ anaeiobie liaetcii.i pai tienliiih B mtonott'. (ftp'.tthtlin (U dchti) Iherc 
IS us^^all^ an associated nifoction 1)\ i liiinol\lie sticploeoe ciis 

The nncro-oiganisnis sintid lapidh thionghont the mIioIc Icngtli of 
tlic injuitd ninselcs lint do not easih c\fend to the intact innseles alongside 
The infected imisclc is at fust of an opaepic biiek-rcd coloin iiid docs not 
contract on mechanical stnnnlatioii Lalci it tin ns bioMii and bubbles ol 
gas afipcai in it and in the suiionnding c ounce tnc tissues 

II the bacteiial nnasion is s\cll established In the time the case is Inst 
seen the nound mas be dischaignig a c hocolatc-ioloiiicd pus in nhieli there 
arc bubbles of gas A biown discoioialion of the skin spicads from the edge 
of the ssound and may also extend ovei a considciaiilc jiail of the limb c\cn 
nhen the innsciilii nnasion is at an cailv stage Tins cbscoloiation of the 
skin is an indication of a subc nt<nieons an.icrobic infection, but is of no sciious 
prognostic significaiuc The daiigei to the jiatient lies solch in the extent 
of the undcrhnig ninscidai infection In achanced cases, the limb becomes 
greatly swollen by ceclcma cold, ind tMiijianitic fiom the pioduction of gas 
in large cjuantity hhoitlv bcfoic death Ihcie is liequentls an insasion of 
the blood-stieam by liTmolytic sticptocoeci and gas-pioclucing anaciobes, 
so that if there is a simple fiacturc in anolhci limb, tiiat limb ma} also become 
sicollcn ind tympanitic from the production of gas 



G\S C, \X(;HENh OF Ml'SC LK 
A lians\crsc section of <i nglil Ihifih 

The muscles on the posterior aspcil of tin* lemur ire cniplu semuloiis 
from gas gangrene and there are bubbles of g is in the migbboniing sub- 
cutaneous fat The skin on the posterior surl.ue of the limb is elise olourei! 

lliiiitrriitn I/i/miihi li C S J*8S 1 

CuMCvL HisToiti — Tile patient uas a soldier who w.is aelmilled to a 
General Hospital in It emeu m 1010 with a huge foul gunshot wound abemt 
9 bj G in on the back of the right thigh (hdcnia anel gaseous ciiipln senia 
exteneled upwards to the abdoimnal wall The length of time that had 
elapsed since the in]ur\ w is unknown The in in died two and a half hours 
after admission 


of 'Patholnnirnl 









LXXIV FIBROCYSTIC DISEASE OF BONE 

O N Ftbnian f> 'i loml Disc ussjoii on 1 - ihnx \ sIk 1 )is( of Hoik 

was htlcl al llio Ho\.il ColKfrt of S»irff(oiis Ixtwton Hu Stdion of 
Orthop.tclu's and llu* Siction of Surjicix of llu Ho\al So(ul\ of Maduuu'* 
To illnsliatc Hit' snhjctl of this distussioii i tollotlum of spot miens 
drawn from the Ilunleriaii Must uni and fioni Hu p iHiolo^^u ai must unis tif 
\anous hospil ils was tslubilcd It eonipirstd s(\(n(\-ou(' wtl iiui di\ 
spceimcns diiecth iUusImIiii" Iht siibjtd of llu distussion supple uieuted 
b\ a number of eliiiu.i! pholofiiaplis X-ra\ pitluies and luurostope' slides 
and ebawings An additional tliirlx sjiet linens ilhistiatnig inistellaiuons 
cvstie tibiolic and lartfMiig tonditions ol boiu weie pitseiiled 

The ^alllc of siith a tollcttion w is so exidenl Hid d was dt'tidtd to 
publish illuslrations of Uic most tb iiat leiistu spetinuns of tatli gioiip in the 
Atl\s or P\iiioioGic\i, Vnm'omv The gioiips will be illnsli.ilcd under 
the following headings — 

Solitary C\st of Bone 
Multiple Cysts of Bone 
Osteoclastoma 
Focal Fibrosis of Bone 
Diffuse Fibrosis of Bone 

Hyperparathyroid type of Fibiotjslic Disease of Bone 


Proc lioij Soc it/erf , mtb "ssMi, No 7, pp OTa-Ohl 
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SOLITARY CYST OF FEMUR 


The uppci end of a feinui dnuUd In longitudinal section 

The trochanteric region distal to the inela])h\sis is enlarged hv a central 
cjst which IS jiarLi.iiis suhdnidecl h\ septa The e\st has a thin lining of 
dense fibrous tissue and contains icd stiuc tiireless material There is a 
fiacturc of the neek of the femur 

jMiiseiiin of Ltnvcrutij College Jlo'.ptinl 70A1 

CiiMCvt, IIiSTon'i — The patient was a bo\ aged 0 who had hurt his 
left groin Ija a fall one ycai hcfoie admission to hosjjital Three months later 
he fell again and broke his left femur The fracture united, but on the dav 
bcfoie admission he fell and bioke it again 

X-ra> examination showed a globulai enlargement of the neck and 
trochanter with a fracture running thiough it 

The specimen illustiatcd was rcmoAcd by operation and the boy was 
treated on a double Thomas hiiJ-splint foi six months after which he was 
able to w'alk m a high boot w'lthout crutches 

(P M Ilcaih, Med Soc T)an‘! , 1011, xxxn 254) 





:\iui/riLocuLAi? cvs'i’ 

A Iongiluclm.ll see I ion of i tibm with tlit Miiroimclmg soft p.irts 

The Mholc of the shift is t\p.uulccl in fusiform sh.ipc h\ i fibrous tissue 
in uhuh huge (\sts ha\e cIc\clope(l At the upper .uul lowci txlrcniitics 
the edge of the fibrous ]i.irl is sh.irph diffeiciiti.'itcd fioni the (.aiicellous bone 
uhieli rcm.iins The (\sts h.nt .1 smooth lining .iiul .11c crossed In the 
lem.Tins of bloodn essels In the icctnl st.itc the\ toiit.iined .1 \c11om turbid 
fluid uch in cholcsteini 

llutUcnnu Mtitciim It C ‘f 7 10 0 

jMicno&coric Siiti’cii in — The solid p.irt below the hirgcr cssts is com- 
posed of wcll-desclojicd tibrous tissue Sections of one of the septa between 
the cysts show' nuiltiiuic Ic.ntcd giant-cells .‘iiid blood-jugmcnt indicatnc of p.ist 
extravasation The t^sts aic lined In Halt cued coiincctn c-tissue tells 

Clinicai IIistohs — The jialicnl was a man igcd 21 whose tibn had 
been broken just below the middle ten vcais before admission to hospital 
The leg had ached more 01 less csei sinee and a him}) jcmamcd ncai the site 
ot fiacture Foi nine months before amputation his leg had inei cased in 
size but had not pieiented him from w 01 king 

{F S Eve, Tiaiis Palhol Soc Loud, 1888, x\\i\ 27.3) 





OSTEOCLAS'lOM V OF 1-EMl H 

The lo^\cl end of i feinui dnulcd l)\ coronal section 

The innei condvlc of the fcniui is expanded 1)\ ,i dcep-ied frio^tli c\hich 
cxtcnclb doc\n to hut not through the aiticulai cartihge .ind is lieginning to 
nnadc the opposite conch lo The giocsth is solid and st.iined In blood its 
outline IS cicarh diffcicniiatcd fioni the surrounding bone ind tlieic is no 
extension up the inedullaiv casitN 

'l/asraw vj J) r'.lmiD'-ltr Ilo'ypilal, 2021? 

Miciioscopic SjHitJLiti — Osteoclastoma 

Climcai Ilisroin — The patient nas \ man aged .*51 sears who had 
complained of pain in the knee for eight months 




OSTEOCL VSTOM \ 01' l-EMUR 

TIic iippci lulf of a fcnuu dnidcd h\ longiludinid scttioii 

A cjstic tunioui lb atl uiicd (o the postciior aspccl of llic uppci half of 
the femur It has grown into the outci la\ci of llic compact tissue of the 
shatt a thm la\ei of winch co\cis it on its siipcilieial aspctl It is composed 
of a numbei of Ihin-w ailed cssts of saning si/cs sepal ated b\ (ibious stpla^ 

Mttsctivi of Guy s llo'.pilul, 1-122 


Micuoscoi’ic Stiic cii an — Oslcotlasloma 


No clinical histoiv 







OSTKOCL \STOM \ OF TIIO \ 

A sai'itliil scclion of llic louii tiul of a fil)iii the surroundin'; soft 

parts 

For .i III nl)o\c flic cpi[>Ii\sinl (,irlilaf;e tin tibia Ins Iiccii expanded b\ 
a mjclonia and is (oinposcd of a I bin shell of lioiii en(losin<; a (enlral eaMts 
Tile inleiior IS pail 1\ siibdiMdcd b\ iiuonipleic sejita but is otherwise smooth 
and IS lined b\ a thin hucr of <;rowlh reel in eolonr iroin e\lia\asated blood 
and sharpU cliffeicnli.ile d fioni the inaiiow of the shaft \t one jioint it 
has peifoialcd the epiplusial eailiKipe In the recent state the (aMt\ eon- 
tained a elcai watei\ fluid tinged with blood 

The soft pails snironnding the expanded bone ire dispheed but not 
infiltrated 

Jluiilcriau Museum, It C S , 1‘I72 1 

Micuoscoi’ic Siuicibiti — The Ininoni consists of spindle-shaped cells 
among w'hich aie huge nnmbeis of mnltmneleatccl giant cells It is highlv 
vascular 

Climcai IIisioiix —The patient was a gill aged 1 f, m whom an increasing 
sw'clling of the lower paiL of the left leg had been noticed for nine months 
Pam w'as felt on walking 

{II A Lcchmd, P>o( Hoy Soc ^Icd (Clin Sect ) 1911, 132 ) 








0STK0('L\S'10MA 01’ TIIH \ 

'/’lit uppc'i oiul of .1 (il)i.i (Inidcd fn loiifiitiidmiil section 

Tlic jiostouor part of tlu lund o( the tiliia is oeeiipicd h\ a single c\st 
wliicli IS lined 1)\ a dark-red i.iggcd tissue and li.id eontaincd s inguineoiib 
fluid PosterioiK it jiiojeets into the popliteal sjiiee' but h.is an iiuoniplete 
shell of oxethitifr nen tjonc The tippet liljiril epiplnsis lias fused nith the 
shaft and the c\sL extends to the .iitieulai eaitilage 'J'he ajijieai.uicc suggests 
ccntial ncerosis of .in osicoe laslonia 

lliiiilinaii Mii\eiiiii, U C S , ]')7J 1 

Miciioseoinc Sinuciiiii — Ostcoi l.istoin.i The niaigin of the giorvth 
IS bounded bj a fe« bone l.uncll.e undcigonig^ osicoe l.isis on their deep aspect 
<ind osteogenesis on their supcifiei.il .isjice t These in turn arc bounded bv 
<i layer of fibioiis tissue showing infiltration with small lound cells 

Ci.iMCM Ilisjoin — The jialicnt w is i m.in, aged 10 scais, who had 
complained of pain in the knee <inel kitci of swelling which limited flexion 



OS'l'KOCL VSTOM \ 01 



Hu'<terian 


Museum, rcr 


1 Q7t ^ 



OSTEOCLASTOM V OF FIRST MLTVCAHP\L 
A tluinil) dnidcd h\ louf'iliidin.il stdioii 

Tlic /list mcl.H.iipiI h.is bcci) <ric.il}\ cvp.iiidcd h\ n /jrowlli wJiicli Ins 
dcstioyed jiraclicalh tlic mIioIc bone c\(epl o\ci the dist.il .iitidilii caibdagc 
The tumour has cvleudcd bc\ond the oripinai limits of the bone I)oth on 
tlie palmai and on tlic doisal aspects 

jMiiwim of t<,lmiiislcr Ilo\pital, 202 V 
Miciioscoi’ic SriicciLin — OstcocKistomn 


No dmical }iisloi> 




FOc\L i innosis or tihi\ 

Tlic low 01 Iwo-llnrds of i lilnii and libula willi llu inltrosscous nicmbr me 

At tlic junction of ils middle uul lowci lliiid the tibia is expanded b\ 
a ccnti.il, fusiform, encapsulated mass ol (urn librous tissue m which are 
scattcied a few small sjnculos of bone 

Museum of fii/i/ s Hospital, t-llO 

ISIicKoscopic SluociLiu — Wctl-formcd fibrous tissue 

CiTMCM IIisioux — Tlie patient was a man aged d-t scars He had 
iccencd a blow on the leg eighteen vcais bcloic This had eaused a swelling 
sshich had incicascd in si/c cUning the eighteen months sihieh preceded 
admission to hospital 




Dll'FUSE I'll^ROSlS OK TIHI V \M) ]inrL\ 


The skckloii of a cliild s l(g dnidod h\ lonsfiluduml sidion 

Tlic middle Ihiid of bolh bones is liowcd fonvaids and cvpaiuk'd In n 
mass of fibrous tissue of unifoim ippcaianee nliich eiitircK ropl.iees botli 
coitc\ and niedulia and is siiaiple limiled aiioec and below 

Miisdim of L uiicrsily ColUsc IlnspUal 7'l \2 
IlinUermn Museum ]{ C S , 710 I 

Micuoscopic brill cum, — The mass eonsisls of iiehK ecUuIai fibrous 
tissue eontammg islands of bone whieh show oslcogenetie aitiMte m places 
anel occasional laeunai absorption 

Climcai IIisioiu — The patient was a giii iged > Ncais At tiie age 
of one Year the right leg had been mjureel m a fall fiom a ehair Tins pio- 
duced a fortnight’s disabihtv A eeai and a half later meicasmg swelling of 
the leg was noticed 

{BtUon PoUaul Tians Pathol Soc Loud ISSa xwm, 3SS ) 




IIYPEUPARATIIVHOIl) TYPE OF FIHROC^STIC CII \XGE 

l\\o ])aialh\ioKl tumours {inhtddcd lu Iht lluroid ffiniul .iiid t\so rciini 
takuli from the s.imc (<isc ns flic follow m<x diuslrdion 

I miiliiii Iln\pilal, fS')/10.i0 

"Michosc OPK Siuicii HI -Tlu left u})])ci jjaiatinioid bt d\ is surrounded 
by a capsule of dense eollagcnous fduous tissue and clast u fibits winch shows 
a few cakaieous plaques m its mnci aspeet Yithin this it is duided into 
small acini b\ a net of c<ipill<iiics walled !)\ a sheet of eoll.igcn In three 
small areas the collagen is /freath swollen and iu.dine whilst the tapiliars 
lumina aic oblilci.itcel so that stout Inahne nets are formee! enelosiiiff small 
remnants of aeim Tluoughout mueh the j^re itei pail of the f;Iand the acini 
contain polygon il cells with a elceph owphil eosinophil ectoplasm 'Ihis 
cytoplasm is almost alwacs v.icuolated but the caeuoles aie usualK sen 
small, so that the ceils tcpieaih hue a solid gi mulai apjicaranec lecalhng 
hepatic cells Tlic cells mcasuic in mean diametei 7 to 11 > ^ Tlieii nuclei 
are lounel or slighth ocal Thc\ usually measure 1 to "3 /e but sanation 
m the S17C of the nuclei is conspicuous , main mcasuie up to 7 p. and thcic 
are a very few' of 0 a /x Most aic scry elceph stained Thee show a stout 
membrane a widely meshed net of chiomitm laige lounded nodes and 
occasionally, one oi more nucleoli In shaip contrast to the mam pait of the 
gland arc a few' scattcicd groups of icmi which contain smallci, gicath 
vacuolated cells These ceils mcasuic from 0 to 0 /x Tlieir nuclei aic usiialh 
4 /X rarely as large as G /x , the iiigei cvamplcs aic less deeph stained 
Thej' show' a basophil icticulai ectoplasm and a basophil eell-mcmbnnc 
(pyronm-methe Igrcen) Oecasionallv a faintlv stained oxcphil substance 
can be seen m the meshes of the icticiiium Most of the cells aic c civ diopsieal 
shocving little oi no ec'toplasm except the cell-nicmbianc Some of these 
acmi contain a feev of the decly oxjjihii cells also 

In the adjacent thjroicl gland most of the aoini aic large and filled with 
colloid, cchilst the epithelial cells aie shaiply defined and fiattened In other 
acini there is little or no colloid, and the cells aic ill-defined 
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1IYPERPARATII\R0ID 'H PE OF FIHHOC^STIC tllWGE 


A jtoiLioii of the sktill .md I Ik nf^Iil hiiiiK'nis dnidcd l)\ loii^iludinai 
SLcUon fioni Iht s<uiic c.isc as (he pic<idm<r dliisli.ition 

The nglit Imnunis is ckfornud and siiortciud tiie slinft is espanded In 
ensile aicas o^eI nliuiiliif (oilcs has prai 1 it/iJh fhsappearceJ Tlit' eahaniini 
IS gieath ihukcned and I lie eul snifue finel\ iioroiis 

T tiiidnn lIosjuM, tS2/l(llO 

Micuoscopic Siuecii ni — Tlic eoilunl hone of (he sh.ifl of the Imnicnis 
IS Ihin and is ],ngcl\ replaced h\ a kner of filnons in.irrow m whieli arc 
tiabeeul.e nilh nunieious ostcocl.isls in lion ships laenne nilh osteoid /ones 
co^cred bv a lavci of eloseh jiackod large osteoclasts in the fibrous ninrron 
The eapillaiies aic shghlh enlarged and tliere aic i fen h c inorrhages and 
many groups of cells loaded with iron jngment The medulla contains fat 

CiiMCAL IIisioiis — The jialient nas a mariied noman aged tO \cars 
Eight years befoic admission to hospital her back began to bend and her 
shouldeis became lounded so tluit licr lot d lieighl gradualh diminished 
For loin ycais she had had multiple spontaneous fractures nhuh gaAc rise 
to defoimities of the limbs Ultimateh she became bechiddcn She nas of 
normal intelligence but totally disabled gicatK deformed breathless and 
nastecl Tlieic was an angular tur\c m the spine at the Ic^cI of the jth 
thoracic ycrtcbia nith gross clcformit% of both upper limbs .ind of the thorax 
The legs were crossed oning to mal-union of a fraetuie of the left femur 

X-KAY — Poyeity of shadons of all bones examined, loss of detail and 
stippling Atrophic changes, jialc cyst-likc spaces, and old fractures m bones 
of limbs Kj'phosis collapse of ribs, and tii-iadiatc pch'is Caharia greatlj’^ 
thickened, blurred, and coarsely mottled Large calculi in right kidnej 

Progrkss — Progressiye emaciation and exhaustion Scrum calcium 
13 3 mgrm pei 100 c c Died following further spontaneous fractures 

Autopsx — Bronchopneumonia Gross changes m bones and parathyroid 
glands Three large irregular calculi in right kidney with hydronephrosis 
and dilated ureter No calculi in left kidney Heart, liyer, and spleen wasted 
Larynx, trachea, cesophagus, sufirarenals, pancreas, uterus, oyaries, and 
pituitary normal No macroscopical evidence of metastatic calcification 
found m any organ 

Composition or Renal Calculi — The calculi consist principally of 
calcium phosphate 
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IIYPEHPAHATin HOID TYPE OF FIHHOC’YSTIC CHANGE 



Longitudinal section of entne shaft neai centic of hiimeuis, to shou 
the stiict limitation of the fibiosis to the altered coiticahs Geneiahzed 
osteitis fibiosa Mullei s fluid foIloAved by nitiic acid , Weigeit’s iion- 
hccmatoxyhn and van Gieson 

London Ilotpital, 482(1030 





\ or M\\nnn,i'/ 


OSTKOC'IAS' 



The left lamus of a lowci v^''' a(lv>mm<r pail of tht hoiK "» cm 

in length 

Imraechatety in front of the laimis the boch of the pin with the e\{ cjifion 
of itb lonei bolder is e\panded by the giowlh of a mveloma nliich h.is pio- 
tuidcd above through the alveolai process so as to loiin a sciond siijiciheialK 
lobiilated, and someuhat flattened mass to\oicd uith nmcoiis mcmbiauc 
and oveihangmg that part of the gioutli uhicli is enclosed 1)\ Ihc bone 

Museum of Lniiirsily Cullcgt IIospilul, fe M- 1 

AIicroscopic Sriiucimu — Osteoclastoma 

Climcau HiSTom — The pails Aveie icmo\cd In AIi Liston 


NO lO—SOTPLI Atl,M S 


.tffas <?/ 
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Pathological Anatom^/- 



OSTJCOCL VSTOAIA OF FEMUJ? 


The low Cl jiail of a fcnnii to^'otliti with some of flic siii roiiiulinjr muscles 
divided b\ loiifriludiii il section 

Immedintcl\ iI)o\c llic cpiplnsud line Ihe leimii is cvii.indcd h\ a cciitnl 
tumoui wliicli IS ^ cilow isli-icd in colotii ncciolic in the cciitie and t\stic in 
parts It has extended foi .i shoil distance up flic nicdullan caMt\ and 
into the popliteal space poslcnoih, but has not pcnctntcd the cpijilusial 
caitilagc 

Museum of Gin/ s Hospital, l-WS 

]\Iici!Oscoi>ic SiuiciiMu — OstcocI istonn with foimation of c\sts b\ 
iiTs xomatous degciiciatioii 

CiiMCM HisioiiY — The patient was a boy igcd ^caIS, who liad had 
a painless swelling inci casing in si/e foi fnc months 

The specimen was lemovcd b\ ampul.ition 





OSTEOCL VSTOM \ OK TIEI \ 

TIic lowci cud of a lil)ii di\ idtd l)\ coional section 

The innci pail ol tlic lowci c\liciml\ is c\paiulcd ))\ ti cciitr.il iiimoiii 
which extends into the ni illcohis <ind ic.uhcs to, but docs not ])eiictritc the 
aiticulai caililagc Abo\e ind on tlie ouki side its outline is slnipl\ diffci- 
entnted fioni the suiiounding tinccllous tissue Tlic tiinioiii docs not extend 
thiough the iiciiosteuni iioi up tlic nicdiillan ea\ it\ Its cut surface shows 
a large nuinbci of small c^sls which contained a blood-stained Iluid 

Mitsiiiiii of Limcrsi/iy Collif’i llo'-pitul, S') \ I- 

l\Iicuoscoi’ic Slice cu ici> — Ostcocl istonia 


No clinical histon 







riliROCYSTIC DISEASl-: OF FEMUR 

Tiic lo\sci end ol .1 nglit Icnim divided b\ lonf^itudm.il scdion 

Tlic lowci c\ticmit\ ol llie lemur is evp.inded 1)\ Idirous tissue Iioiitv- 
conilicd uitli (\slic spaces ol \ai\in" ei/cs, some ol uliidi (ont.un blood-dot 
The uticulai (aitilafjc is mt'id iuil its suifaee is somewhat delormed The 
ivstie foimatiou extends upwaids loi two indies into tlie medullarv eanil 
JopJacing the luiiiow and posletioih loims a lomiflcd jirojcefion in the 
jioplitcal space 

tlmifiniii) Mum tin yfr.S,7t()l 

]\Iici{OscoPK EwMixniON — Tiu seplii sep<iratin" the c\sls iit com- 
posed of film hbious tissue wliidi is abimdanth (cJltdai Towaids the renfies 
of the cysts tlie filucs lia\e imdcigonc a dcgcnei.itnc di.ingc lesnltmg in then 
dnision into fibiils scpaiatcd by a liquid snbst.ince and st<.nnng with liama- 
toxylin The c\sts appeal to linvc aiiscn iiom the complete hqudaction 
ot these fibiils Rone is picsent but no Icueoivtie exudate 

Climcvi Hisioiix — The patient was a giil, aged 17 vears who in 
Novembei, 1020 , liactuicd hci light /emm Tlie ii.utnie united aftei tic.it- 
ment Eight months latci hci light knee gave wav undei hci On admission 
to hospital a laigc swelling was lound at the back of the knee , this was scraped 
out and w’as considciccl to be a mjxoma Twelve months latei theic was 
painful swelling of the knee which was tieated by sci.iping and X lavs The 
tumom w'as lepoited to be a fibiosaicoma Aftci a second lehpse the patient 
w'as re-admitted in Deeembei, 1023 with i swelling of the lowei end of the 
lemur and 2 \ in ol shortening The leg was amputated ind the patient 
made a good iccovci}" 
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SOLFl \RY C\ST 01’ III MKIU S 

Tile iijipci end of .1 liuinfius dnukd b\ loiiijiliidni.il scfhon 

The c\bl IS niel.iph\ si.il m po>ilion and is pailialli suhdiMdtd In septa 
It IS lined b\ 1 (Inn la\ei of fibious tissue uul in the fusii state (ontcimcd 
a (leal daik stian-toloiiied fluid 

llimtmini Miisriiin UtS, T)70 1 

Miciiostonit SiiucHiii — The lining coiisisls of fibioblastic tissue 
containing patches of osteoid tissue, m places ostcocl.ists aie in contact with 
this The histological ajijicai ince dosch icscinbles th it of osteogenic saicoina 
except that the eclis tend to show gieatei uiiiloiinits and that iniiltimiclcate 
cells of malignant tvpe and mitosis aic not apiiaicnt The septa are com- 
posed of fibrous tissue containing an occasional oslcodast 

Clinic M Ilisrom — The patient was a bos, aged 7 seais, who fell whilst 
lunnnig on lescl giound and complained of hasnig hint his left shouklei 
Examination at that tunc showed nothing abnoimal Dining the following 
seven months he wa^- nescr able to use the aim quite Ireely and complained 
that it huit him if it s\cic suddenh jcikcd At the end of this time he had 
a second fall and (‘omplainccl that he had luiit the aim igain m the same 
place 

On exaniinition the iippci end of the left liumcius was enhiged ind was 
tendei on him pressuie Thcic was no icdness 01 aclcina of the skin mci 
the swelling A skiagiam conhimed the diagnosis of tuniom, and tlie limb 
was renioied bv amputation thiough the neck of the scapula Recoieri 
w'as uneientful 




I^IULTILOtULMl CYST 01- IIUMERLS 

One-half of the ni)j)ci end ol -i Iiuimius di\idcci 1)\ lon^ntudinal scdion 

The metaphvsis and uppei end ol the sli.dl aic e\pmdcd h\ a nudti- 
loculai ev&t whiel) is hounded b\ the (piph\sial line .iba\e and is sharph 
diffcienliatcd liom the niedullus (anal hclou Tluie is i letent fiactme 
throuffh the lowci pail of the t\sl 

The evst is lined by libious tissue and sul)di\idcd b\ a niiinbci of fibrous 
partitions In the icccnl state the cn\it\ (ontaincd a pink fluid 

Iliiiilrritm Miiwim, }{ C ^ 710 2 

Mickoscopic SiKLicrunn — Tlic hnin^j; and sept i of the (\st aie eoinposed 
ot spmdlc-celled fibious tissue containing imilt imuleatc giant cells 

CiiMCAL Hisioi{\ — The patient uas a bo^ aged 19 uho hurt his 
shoulder uhdst leaving a niotoi-bus in motion A skiagiaph furnished 
evidence that the humcius uas fiaduicd .it the siiigical neck but the bone 
at the seat of the injuiy exhibited a slndou vhith suggested the presence 
of an endosteal saicoma The ujipcr thud of the humeius vas excised 
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Dll-TL'SK FlimOSiS OF \\D MHIL\ 


'\ tibm and fibula, paits of wlmh li.i\( liccn n'lnuxtd lu siiuw ibo stnic- 
tuic of the bone 

IJoth bones sliou bonin',' inuaids ukI foru'iuls, flit fibula moit so {luiii 
the tibia The upjHi two-thuds of euh diaplusis is lluikdied and (on'4cslcd, 
and shows on section lepiaceiiicnt of the. whole iioiu striKliiu In a firm 
unilonn tissue which oblitciales the nicdullaic canal, m the upper part 
no poition ol the coitiealis jieisists but lowti down it rciiiams as i thin shell 

Hiniiinaii Mn<,iiim ii C S 710 s 

]\IicitoscoiMC SiincJtiti — Ilijihh \as(ulai libious tissue, contaiiiin;' 
islands ol osseous tissue In places ostto<icncsis is odurriiif' Ostcoc lists 
aic inconspicuous 

Ci iMC \i Ilisiom — The ))atient was i man a<ftd 20 who coinpliined 
of weakness of the left leg and inabilit\ to walk without siippoit since the 
age of 2 \ears The fcniiti had been .iffeded chiiing hie In bowing. me! h.id 
shown the same racliologic.il abiiorni.ililics .is the tibi.i .mcl fibula The 
fciniu had been fi act in eel twie’c and the tibia once 
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IIYPEBPAlUTin HOIl) TYPE OF 1- JIiHOC\ STK (II\XGE 


The anlcnoi pail ol .i (aham 

The bone is enlaifrcd m all ]>aits to a thukiiess of " to m Its stuuluit 
IS unifoim The dislnution btlncen the dijilot and the tvltinal and inleinal 
tabic IS absent and the nonnal osseous subslmcc has been u plated b\ an 
evticmch close tantcilous tissue almost aniountinp to actual toinpacL bone 
m places E\tcpt ioi the dcnsei auas Hit suit ut of the bone as setn thioujih 
the unaltered pciuiaiiiuni ind diiia is toiiRCslcd 

HiiiikiKiii Mti'.ruiti nc s )S(( 8 1 

Micuoscoi'ic E\ \AiiN \i toN — Dense taiuclious stiurtuic in whuli the 
mciiiou IS entiicly icplated In a \ei\ telhilai fibioiis tissue Xuincious 
osteoclasts aic piescnt in plates ind a single layei oi osteoblasts tenors mam 
of the tiabecula; 

(.S/rtou'iitta/s ( olliclioii 1027) 
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IIYPEUP\R \TIIVH0I1) 'HPK OP 1IHR0(\ST1( ( II \N(.E 


Tlic uppti jiiit (U I lift (tnuu fiom th(> sium (nst as \<» {SOS! «li\aUd 
IongiliKliii.iII\ 

The lie. 1(1 of the leiiiui is flntleneel and depussed he low the nornnl leeel 
the nee k is shoil and aliophied .ind the iippe i p.iil ol the shill is heat into 
.1 sifxnioifl loini The e oi I le nl 1 1 \ e r ol t he shall is\ei\ thin and the mediill.irv 
e.iMlv IS e oncspondin!'K tiilaiijed The niairow is ol the led \aiifl\ and 
Ins se.illcied through it small islands of hbioiis tissue in some ol whieli aie 
spunks ot hone Tlu osseous tissue ol the he id .ind ntel eshiliils Iht sinu 
close e.ineellous stnieluie as in the caKaiui and in one -hill ol the seetion 
sc\ eial nodules ol In aline e ai I il.ifie aie iiie'se nt in I he ne e k and {^reaf t roe h.intei 

lliiiilinaii Mint mil J{ ( S IsOS 1 

Mie itoscorie E\\Min\iion- Theie is e onside i.ible lare hu lion ol the 
osseous tissue with cleielopinenl ol niimeioiis tiaels ol iiiliK eelhilai and 
\ ase ulai i/ccl libioiis tissue m wliieli .iie niiniile spienles ol ncwh-loinud bone 
the niariow in the affeeted aieas beina entiuh le placed IninudiatcK 
beneath the iilieuliu eailila<j;e is an almost eoiilmuous but \ei\ iiaiiow, 
kiyei of tissue with the sliuetme ol fibioeestie disc.isc 

(.S/n/He'e-ifa/s Colli (liiiii ) 
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CAFALOGVE 01' SPIiCiMHXS 
or FlBROCVSl'K niSEASE 01' HONE 


Sot n ^n^ 
Jt ( S V»70 1 


OI HOM 

- I r i ncl of Imnu ni^ 

Mi( ri>'<( opu \\ < \ iiiiin ition 


III \nA‘- 


Iliniltriiiii 
No 5<t i> 

/vines CoUr^r llo‘.p,ln1 \7 U ppir uul of liniiurus 

No slnli n\ 111 ilih llo\ iifit*' lUiint fruturc 

71(1 1--1 pp« r < i»<l of liiiiiu nis '1 111 Miill consists of in 


sllOSSS llllUUSSlU cllSV IS( 

Ifiiiitrnaii Mitstiiiii, !t C 


10 


11 


outer compul li\cr uul iii inner liiuh < nice lions tissiu c out nmnj: p of iihrons 
tissue 'llu ( ivils IS lillul sMtli I rc'l ‘'O'"' niAteriil 'ihrce sueiessive fneturts 

/viii«s Colltur IlospKdl \7 11 — \ ppe r end of hunums V nsitted portion of the 
uppA third of the humerus showinj: sli-xht e\pinsion h\ m irre(iulir tvstic t iMit 
sshieh 1\N ehstel to the uietiph\sis showed Iriheeul.ilion in the sknpr nn mil hid 
resulted m frieture Mieroseopie il e \ iinin ition shows osli oe Inslomntmis iissni with 
vtrv letise luunar ilisorption of the nmrinn il hone The osle oi I istoiu itoiis tissue 
IS interscited In iihrous hinils eonlniniiifi osteoid tissue outlined in pliecs In rows 
of nsttohlists Girl leed 1(> The U])per portieui of the dise ised lire i was not 
remened, mel \\ is ohserved scseii Aciirs liter to hv\e evteneUd mil to he situ ited in 
i rclUneK more distil position 

Jioijfil J'rce //ospitfd fKi ">7' — I pper quvrler of humerus 'I he e\st is lined hs fibrous 
tissue mil cout nils gelitinous iiiiteriil llo\ ifieel $ leii weeks ji iin in the nplil 
shoulder follownifr « fill on the hind four weeks’ further piiii mil some loss of 
fiinetion ifter i hill on the iiin 

//leidcrioii il/eeseieiii II C S !h0(> 1 — Middle of shift of hunicrus llhistrited in 
All AS No 50, p ^20 

Charin'^ Cross Hospital, 1 5 52 — Ujiiitr eiiel of ndnis Tlic c>sl is inctipinsiil in 
position and hid cont lined s eellow lluiel Microscojiic il c\ miiii'itioii sliows tlmt 
the hiiiiig consists of librobl istie tissue conliunnig rclntn ch 1 irge isl uids of osteoid 
tissue, osteogenesis is nppircnt in p iris uid i few oslcocHsts uc m eoufect with 
the osteoid tissue Patient .igcd 22 

Umversitif College Hospital, 70 \1 (11202) —Upper end of femur Illustr itcd m An \s 
No 38, p 395 

SI Bariholomew's Hospital, AG70— Lower end of fibiil i The cest is met iplnsial 
n position and possesses i scanty hriing composed of celhilir tissue emit lining miilti- 
nueleatcd giant cells The lining is continuous with severil thin sept i lAc ejst 
had contuned a blood-stained lluid Giil, igcd 10 Twentj-two mouths’ lustors of 
incrcasuig swelling with pam on walking 

Loiicfoii Hospital, 180/1952 —Upper end of fibul i The ctst is met i])ln si il m position 
and possesses a scantj fibrous-tissue lining contnumig a few osteoclasts It liad con- 
tained an orange-coloured fluid Boy, aged 20 Pnn 

the^en?i°’ri ""n -Outer third of claMcle The civity, which iciches 

osteo la t fibrous septa md contains /ones consisting of 

tendevwoes issue Girl, aged C Sia. weeks’ history of increasing redness, 

tenderness, and swelling, no pain 


of Ortliopoidic and Surgical Sections of tlie 'tUc 

sake of futiirn vrr, 1 specimens illustrating cystic conditions of V>ono wore ,,or drn-ivn 

rcers on this subject, all these specimens are liore catalogued and a 
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FIBROCYSTIC I)ISK\SE OF BONE C\T\LO(;LE 


12 If (•.Imiinkr Hospilal 2I')\ 'll iiidihh Hit njjlit liiilf of tin iiiatuhlilt Hk IhkIn nf 
whidi IS oKUjiitd iiiid (vpmdul 1)\ n «\st t \l( iidiiii.' from llii s\iii|i1i\sin lo !li( 
Sulion of fi» \\ dl sfanss llliroiis Iissik hi tin sii|Hrli(ia! pirl of wliuli in 
bout lumlli , lilt dtip asjutl of tlust sJanvs \tr\ ailtvi lai ttii ir ubsorplum, ttbdt 
llu supulitial ispi 1 1 shows tin form dioii of osti old tissiii In ap))osi|ioii NotjiiHii 
lid tUnunts ui inllaminator\ thanots an apji in id ( hdd (\o liislott ) 

15 SI 1/fin/ s Hospital !t8 *>20“ t PP* •" ‘ *’1^ libit split liiiiiii diati h ilnt.i! to tin 

tpiplnsi.d hill It IS (\pindtd In an irnf'idar itstii < t\il\ wbitli is sulidnidid In 
in ins tousi triluiuli strittluno bitwiiu lua'-sis of linn solid tissiu Murosiopa i! 
c \ iniiiaition shows tbit tin loiitints of llu lioin i i\il\ loiisist pirtU of oslioilisto 
m dons tissue uid pirth of llbiotis tissiu wbuli is lavnij; down si int\ ostioid tissiii 
in idaiis llolb /onis show <\stii spins <oidiiiiiin'> blood 'I In in irj'iii d Inhiinli 

show osti ()i 1 1st It ihsorptioii on thiirdiip ispi 1 1 ind osti o;.'i in sis on tin ir snpi rln i il 

asppi t (iirl a"id It ( oiistani pun had hi in pn si id siiiii an injnn thirtiiii 
months III fori 

It St Miini s Hospital us *>20' I owi r i ml of fi miir tin ontirionihli In iii" i \p indi d 

b\ a roiiiiilid i\st about I i in in diaiiiitir loidaiiini}’ i iiii mbrinoiis hnm!> pniiif; 
oiT 111 in\ (dm likt si pt i Miirosiopiial i Minuiiatioii of llu snbi liondnl /oni shows 
fibrous tissui \nith sipirdtil from flu arliinlir i irlil ip In normal bom Ininlli 
on tin diipsnrbiii of wltii h osttof;i iii sis is oi i nrrni” within tin lihroiis lissni \ilutl 


Ml I 111 1 1 ( \sis UI Hum 

15 Hitiitrniiii Miisriim H ( S 710 2 Ippir mil of hiinnnis lllustrdid in Suss 
No lU, p (27 

10 (Jill/ s Hospital tlllllj —I pptriml id shaft of hmm ms ’] hi lists loidnn blood 
md tile (issue in whiili (ht\ In loiisists pirtK of librons lissm loidaimii// boiu 
Iiiinlli dittsili otdhmd In ostiohlasts md ii m ri fiw ostioi lasts aiidjiirlli of lihro 
blistu tissiu ikioid of liniillt and loidimina a fiw oslioilists Hm ijjul V 
Swtlliii'; which iiuriasid in spdi of umtlioi Hiuniri followtd snhjiinoslid 
itsetlioii 

17 Gulf's Hospital ttl.lH, --Si ipnl i '1 In liiiiiid of tin lists is lomjiostd of tilhdir 
(ibioiis tissiu toidainni}; spunks ol hoiii ind tin hoiii wills show tiiironid ostio 
elistii itliMli Hin, i/jid SI Imnasin;: swillmj: hrst iiotiiiilnm wiili, nflti a fall 
Mist lint d four m ns bilori opirdion 

18 ff (stiiiiiiskr Hospital 2(i215 ^ — lower mil id fi iiiiir lllnstriltd in Sii is No IS 
p 500 

10 IlnnUriaii Jiliisciiiii, HCS 710 1> —1 oiiodiidni d stitioii of (ihii Illnsti did in 
Alias No 58, p 507 


Osll OCI ISIOM \ 

20 Viiiveiiitif CoUcgi Hospital 87A 1 (122 57) — Lower end ol liiiuir Murosiopud 
Lvamination shows lilt slriKlun ot in osttotl islonia Man ijftd 50 I’ain foi scicn 
months md swtlhnj; ioi tour months 

21 London Hospital, 520/1027 — I oiitr end of fcnnii Itoman igid 50 

22 St Thomas's Hospital OOIA — 25015 — Lowti md of fitniir (maicriltd) ‘Aluio 
scopicd ex mini ition showed tliat llu liimour itsponsiblo for the boot thinat was 
m ostcocl istom i Min igcd 20 bwelliiif^ hid followed out month ifltr in injiin 
sustained five months jirei ions to cvamin ition 

28 Royal Fret Hospital, 08 711' — TJppci end of libi i Mierosooinc d cMimnatioii shows 
the stuictuie of in osteoel istom i contniniig liens of luciosis and hmioitlugc Man 
aged 28 Nine months’ stiffness of the knee, two months’ piin md swcihiig 

24 Wtsiminster Hospital 2()2A — First meticirpd Ilhistritcd in Alias No 58, 
p 407 



riHKoi \''5' 


or HONK ( \’l \HO(.l K 


Jt. 


Ilo, ,f / rrr //ovj-.fnl »u 7 it qml , Mm r,. o.pM .1 < v .....nniMm H" 

or =m oJo.l.stom, NS n.Os h.^fots ..f |m... mmI so. 11...;- onm \h, 1. 

Mm tto-i o|>ii .1 I \ 1I11III ill".. >.ln)\\s tl). striK- 


>■< iiitil 1 

l!<i fal I rrr //.opt'o/ " 1 1 ' 


^l i.i<l.li|< 
Po\ Ij • .1 *' 


\« l.ltl, J. .... '.mI •'"'ll..." IM'tM.'l 

M .imIiMi lll.i'.lrili '1 III Ni. 


Js 


J'. 


id 


it 

!*> 

i(. 

IT 

!8 


It.tX .if ... OvI< III I . 

M <1 Iv 

fm.rrM/i/ f <i//r^r sM ) tJ.is.H 

J) IIT 

C,nurr hi 1 •< i M .s.ll • M.. rx.-< oim .1 . s .(.....'it .ot. sI.-"< <1 > I» ni. It.r. of 

... o-tui.I.sloini M.i. ..,..1 »-■ NS li.oiilli' I... ri .sill" s"<ll."!- of tin 1 < M < 1 >< ‘ ^ 

(\ol( \t fmvl fuorli !U < \ iniiit ttlou r« ri it < tit till itnil '^Ii it *** HitN^sftrN 

th\n»ul ;!l lint Nstn fonnit I li* * i"* i** tlnttfurt i(i t \ itiipli oT ivpirjiin 

Ih\ ntjtli'.ui I 

f ri. rrsif./ (olU,, ll„yjnhi s\t t (Jnitt M isill i 'I In 1 o.n is o.dij.iul liv i 
lurlK .vstK <;txmlli uhult j.rottii.l.s mto tin i.itniiii lln <\sls d.iil im lilooil dot 
Mi(rosi<)|in il t s nil... il.o.i slioos til) stni.liiri of mi osi. o. I isioiii i liov lu. < f> 

1 lyltl M.tls lii>.t<in of piiiiU s's sm lit..,' 

S/ s //ospif,,/, t.i-t Jli.t I.nv.r .11.1 of fiiin.r ’On liinioiir ( o.il mis miil- 

tipl. osts ,11.1 mi<n.s,<n.i< .1 .smi.iiiitn.il slm«> 111. sini.liir. of in ost. o. 1 istoiii i 

f.irl i;;..! J(. llin. mil :i li ilf m irs pm. rnliiiiii In itiinnl 

(ttni \ Ilii\jiitiil 1 1 Js I.iM.r . nil of f.innr Itliisl r il< .1 in \ii \s \.i Id p lid 

I uufTMhi C oUr’^f S'. \l 1 .m< r I ml of till. 1 llliist r il< .1 in \iivs 

No id p IJI 

Si litirllHtliiiitri s Hu\i>ilii1 \(i(ll I ow. r » ml Ilf 111). I 'I In Iiiiiionr « out ...is im.llipl. 
t\sts ,11(1 inn ros. op« il .\miii».tion slums tin sir.. .tun of in osl. m 1 istom i (No 
liiston ) 

1 .mi r . ml of f. iiinr 


710 1 


I'lTl 1 


IdTJ 1 


-I |iptr «ml of lil.iii 
■ J o\\< r 1 ml of 111 ). . 


llliistriU.l III \ii \s No 
llliislnU il 111 \it ^s Xo 
llliistr lit (1 111 \n \s Xo 
\ii \s Xo 


id 


is 


iS 


18 


Jlunlrridii Mu\ruiu li ( S 
p tJl 
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Uimlcnttu Mum inn II (' S 

P 10 i 

t'lo/N Hospital rti^ — Shift of r.miir lllusli ilt.l in 

•''I Ilitrllinloinri s Hospital \<>M) — 1 sir i-ossioiis osltoi 1 isloni i of libi i 
consisliiijr or in tiu ijisul it. .1 rc.l.lisli linnin tissue h ul hceii found idlicrcnt to the 
su|Krfitiil .ispct of tilt ptriosttuin of 111. mi.l.li. of the subtiitmitous surficc of the 
Mhost luiprtssio.i IS upon on. snl. of th. siitcmitn Xo bone or eirlilipjc is 
present Micros. opi. ilh the stnutiirt is tint of iin osteoci istoin i tout lining colkc- 
fions of pi^tncnl grinults hing here lu.l there in the fibious stioini The eipsule 
>s '\tU .Itlint.l in.l libious M.in, iigt.l 17 Sis months jirtMoush .i swelling } in 
m til nutter h id been not ltd on the skin it gr idii ilh enlarged but lem lined p unless 


p Hit 
Tin tumour 


id 


40 


I'ocvi Finiiosis oi Bom 

cnla^ ^fo'piltd 4415A' — Rib A jiortion ol i rib split showing i spindle sh iped 

or^ciipied bx i tit use mottled gre\ 
eontim " fonnd on microscopical csiminition to consist of libious tissue 

msrn,,,*"? ®P'cii!cs of hone wliieh is timisii ilh ctllul ii though not h iMiig i conspicuous 
of osteoblasts Man, iged tl 

posteno I^GO/1927 — Rib A poition, j j cm long, of the 11th iib in the 
i Gense^ line, shoeing i fusiform cxpinsion 2 > cm x 1 j cm occupied b> 

esaniin tissue eontuning centrd pigment ition from leemoribxgc Micioscopic .1 
conti r.^ the centre of the enl irgcment to consist of fibrobl istic tissue 

* .rig hxmorrbages Periphenllj this merges with \asculir tihrous tiss 
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FIBROCYSTIC DISEASE OF BONE-CATALOGUE 


cont lining spicules of bone ind osteoid tissue Tlic ‘ c\p inded ’ cortex consists of 
ne\i bone nnd osteoid tissue iiilb irrcgulir cirliligc in phecs Apposition il ostco 
genesis IS prominent, ind ostcocl ists arc seantj Boj , iged 19 Eighteen montlis 
injiirv folloMed by swelling winch subsided, twche montbs, simihr in)urs , si\ 
weeks, painless swelling 

Jl Gni/’s Jlospilal, 4 1 5 }A- — Upper end of fibula, showing c\pnision bj i cciitril mass, 
which w IS found microscopic illy to consist of dense fibrous tissue cont lining numer- 
ous sm ill spicules of bone The iffcclcd aiea is sepiritcd from the upper cpiphs sis 
by i zone of irregul ir ossification Girl, igcd 12 

42 Cancer IloipUal, 1578 — M indiblc The greater jinrt of the raniiis and bods of the 
right mandible e-sp inded bj a grey 111 itcri il, which prosed on nncroscojnc il cMiinni- 
tion to consist of dense fibrous tissue containing in jil ices bone 1 iincllo; sshicli ire not 
outlined bj osteobl ists Man, aged JO 

4J St George's Ilospttal, || JOAV — Mandible One lialf of the bodj of the in nubble the 
norm il tissue of ssbicli is rcjil iced bs i dense, homogeneous tissue cont lining a softened 
/one, t in in diameter, at the apex of one tooth Microscopieil cxaminition shows 
an ibseess in this situ ition, with a few stiips of cpitlieliiiin '1 be rein under of the 
mass consists of fibrous tissue < out lining spicules of bone ind osteoid tissue, 
osteogenesis is ippiicnt in places, osteoclasts arc not seen (The changes ippt ir 
to be too extensise to represent i response to the presence of the abscess) fJo\, 
igcd 19 

f4 Cancer Hospital, 1181 — Spine Softened sertebre from the mid dors il region Micro 
scopicil exinunition shows fibrous tissue cont lining seittcred bone lamelle some of 
them outlined bj osteobl ists Bos, igcd 19 Ten months’ gridnil onset of pin 
plcgn, temporirily amclioritcd bj laminectonn 

4'; Guy's Hospital, 4419 — Tibn Illustrated in An as No 38, p 409 

40 St Eartholoinao's Hospital, AlOl — Shaft of tibia A portion, 11 cm long, of the 
shift of the tibia rithcr above its centre The bone is occupied by 1 solid, dense 
mottled tissue oyer the surface of which the thinned coitex mas be triced Cssts are 
absent Microscopical examination shows fibrous tissue cont lining numerous spicules 
of bone , most of these appear in letnc, but osteoblastic actnits is present in pi ices, 
and lacunir absorption in others In puts the fibrous tissue shows i msxomitous 
change Boj, aged IJ P unless swelling noticed foi two weeks 

47 Giii/s Hospital, 4JfJBi — Scipiili The angle and adjacent portion of i scipuli, the 
posterior aspect of which is occupied bj 1 miss of dense tissue, honci combed with 
cysts yirying in di imcter up to 1 cm IMicroscojiicnl exinunition shows a spindle 
cell tissue, containing in puts cxticmclj niimcious small cmiits cssts giMiig it a 
sponge like appearance, uid elsewhere nctwoiks of newh foinicd bone and misses 
of highly cellul ir cai til ige M in, igcd 27 Sjmptomlcss swelling (Note Sircomi 
IS a possible altcrnitivc interpret ition of this specimen) 

48 King's College Hospital, A774 — Focal fibiosis, followed bs spindle cell s ireom i 'Ihe 
upper half of a femur, split In the siibtrochantcrie region its continuit\ is inteiniptcd 
by 1 giowth winch is both endosteal iiid subpciiostc il 'Ihe cut surface is smooth, 
compact, and white 3Iicroscopic il ex mini ition shows i spindle cell sirconn con 
taming giant cells of malignant type Min, aged 45 liightcen months picviously 
a zone of diminished radiographic density it tins site had been cuictted, the ni itcrnl 
removed being said to consist of a fiirly dense fibrous tissue containing leiy imnj 
small inegular areas of ossification (The patient is line and well twenty nine months 
after disarticulation at the hip joint ) 

Diriusi Fibkosis or Bonu 

49 Hunterian Museum, RCS, 740 8 — Tibia and fibula Illustrated in An \s No 39, 
p 431 

50 Hunterian Museum, li C S , 740 5 — Tibia and fibul i Illustntcd in Ainas No 38, 
p 411 
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l„nrr.,t,i CoU,-lr 71)\l nn.l TitVt-'l.i.m m»l nimU from | tiuld th 

l.l.M IS <nrM.\ md .Npmdul m ,du<s Uh lumn <.( < uim <1 l.v 

soluMissm smUi viUUiuU ouU.m niilumi:llK iiuiliilln nml p irlh .hstnnm^- lu 
iorU\ ’Hu tdmH slums i\ snmlur < \\> msioii 'lln tissiit tonsisls of irn-ji n 
Inliuuli of 1)0111 sfpiriUd 1 )\ spots (oiit»n»n»«( Hid )r lllirous tissm lso\ intcl • 
(lUndini; of Uu li}* li ul btjpin id Uu' up of '* moullis ) 

Hunt, rum Miisniw It C S •ISlOl -~’I ihia 'Hu inm ( nil( d ski h Inn of llu fool md 
lower Inir of llu lijx ’1 lu lilni is uniforinU W\cd forwards llu Idudu shows \ 
psimln irlhrosts m llu lowir ipi.irU r. Uu Iwofmputuls Uiimsehcs slrii'ild nut link' 
lurt vt V rpld nikk Man ipd2l (I ir«t sMiiploin iinnuiiKiiu of the lowtrpirl 
or the Idna d Ih inontlis ) 


IlmUcrum 1/iisriim IK'S 7101— 'I ihn 'Hu mm r h df of Hit rik'lil liliia of in 
ulidl ’Hu slufl IS Umktmd md liowtd Mie rtisi opn d (\anniiidion sliows lli il 
llu < nut lions hono is (\ttnsi\ih niiluid 1»\ lihrons lissm t nnl lining '''lands of hone 
subs! nut wbiib show m sonu pints osltoHaslu \bsorplmn and m ollurs osleoutntsis , 
inun irt onllnud b\ osUoblisls \1 Uu mtrpn the t mtt lions bout shows little 
thmse txtepl for lint lUirosis of tlu m irrow wlurt d ibiils upon the /one of pross 
tlianp t\linsi\t ostiodisln intiMts is npp in id 'Hu libnia is uniffetUd c\tL])l 
b\ slifibl bowiii}; '^^omnn n”id ()'» (Ilowinn md llnikenmj! diltd from im mjvirs 
m t \rl\ thddhood ) 


IIm'i HI* \ii ST iiMioin Tm'i oi rinuoc\snc Disi ssi oi Hom 


71 ,S/ Ii(trlhiih)vi(~i s Ilospitf?! \ 120 and \ 110 — I’tinori md Iniiiitriis ’Hu upper 

cxlrennlits of Ibt femort md of one bmntms of a t ist disinbtd us osliomdicii wdb 
nwcloul Uimours 'llvtrt is a fratlurt of the mtk of llu left ftnmr md esstie tiMlieb 
in ill three hones St t lions of the wall of out of the tests show i stmeturt rtscinbliii" 
in osleotl istoni 1 'I’lit loiifi hoiits wtrt softtiud, md the skull so soft that it could 
be bent with else Osleotl isloin d i wtrt jirtstnl m one nb md in the lower j iw 
Piliciil laed *>() (iSbl) 

55 Guy s llllC — I'cmnr and Ubii showinj' hendinf; and friclnre In the femur 

there ire csstic enilics ind osteoel istoin it i Microscojiical eviminution shows 
/ones of osteoel istoni lions tissue mlersectcd be Iibrons bniuls contTiiniifi bone latncll e 
oiithned by osleobl ists Woman igcd <»() with midlipk ]) ithological frielnrcs 

50 Chaung Cross lloipilal 11 11 — Ftnuii, tibi i, and libnla thiekened and bent with much 
softening end the form ition of cystic spaces (No Instora ) 

37 Ilimtcrmn Museum, UCS, 1808 1, 1808 2, 1808 1, 1808 4, and 3808 3 —C ih an i, 
femora, and tibix Illustrated ( 1808 1 , 1808 3, and 3808 4) m Atl\s No 30 no 43l’ 

435, and 437 > 1 1 > 
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00 

01 


jShddleser Hospital, C70 and CTOA —Femur and Immerns Right femur show uu' 
severe deformity, and i distension of the shaft b> a hajinorrhagic cistie tnmoiir'l 
upper end of Ike left humerus Viomin, aged 41, with spout mcons frictnres of the 
left femur and left humerus, and gcncril bone dcfoiimties Onset with patholo-ncil 
iricture of the left leniurj tA\o yc'irs before denth (1021) ^ 

London Hospital, 233/1929 and 2 11/1929 -Bones and par, toroid tumour Femm 
s owing spontaneous fracture through i I irge ejst There ire othei cysts ,t the lowc, 

and Tibs^ frnm^°tf thinned Humerus, sternum , 

if Two ye ITS’ history of pun m bones md 

nnfdle ^ Proximal philanx of the right 


London Hospital, 60/1929 —Normal parathyroid glands 
situation of normil parathyroid glands 


Dissection to show the 


London Hospital, 489/1930 and 482/1930 — ^Parathyroid tumours, len il calculi, humerus, 
and skull Illustiated m Atlas No 38, pp 413, 415, and 416 
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1 ondon Hospital, 
iged 71 

711/10 10 
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London Hosjiilal, 

100/10 11 
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London Hosjntal 

00/10 12 - 

()8 

London Hospital, 

12/1011- 

00 

London Hospital 
igcd 22 

07/10 11 

70 

Hunterian JHiisciiiit It C S 


71 


^\ oni 111 , 


— ]’.ii itin roid liiniotir ^^()lnlIl i"((l 
-1’ II illi\ 101(1 liiiiKHir \\(iinii iificd (i') 

II illn roid Itiiiioui Woinaii ii”(d 21) 

— I’lir itliN roid liitiioiir fioni tlu iiu diiislinuiii 


Dili III 


— Hones ind ])iriilliMoid (iinioiir from i (iisi of li\ |)i rp mil li\ roidism Cirl, aiifd 20 
(G Goidoii 'J nlor, Hliili]) ^^llcs, and S H iK( r lintnii Iniiriial of Siirflin/ 1!)1‘2 

•SIX, 000 ) 

Ctntrcr Ilospilnl 1 "502 — I’ ii illn roid ttmiour from i \\omin ii;(d 10 m)io li id m 
oslcocl islom I of llu jiM, iiid slifflit j;tntrd sofltmni; of tlu lioiiis 


72 Ctincrr Hospital 1 170 — 

a Rirtfitd jiortion of tiln i Mu rosi ojiital (vammdioii shows /oius of ostcoilislo 
m lions tissue inltrsedtd h\ fihioiis tissm umliuntui’ hont lanuIlL oiilliiud 1 )\ 
oslcohl isls ind sliowiiif; 1 icimar ahsorption m a few pirls 
b PiiitliMoid tumour from tlu same t isc Woman af;( d "S (\ ], Mul, G 

Thomson, and I M Ilawkshs Laucil, 10 it, ii >2';) 



LXXV MISCHLLANKOUS 

or Mrs(LK 



Section through jmit of a vastus cvtcinus muscle 

The muscle contains a tumour about 2 m w diameter- n 

CO our, and containing numerous small cysts wlncli m the fiesh state 
filled with brown serous fluid Above and to tlie left the growth w J 
bv .n ^perfect capsule , bclo. and to the t,ght .s nlStol t “l" 
"se„m of the College of Medteine, VniversUg of Durham, ^czocaslle upon Tyne, C33/G 

IMicroscopic Structure —Spindle-celled sarcoma 
notieera'itmp^rth^^^^^ 13 years, who had 

.r ir— r - 

of healthy muscle surroundin® it Tt together with the layer 

was again removed recurred locally two years later and 


NO 40 SUPPIEMCNT 
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SARCOMA OF MUSCLE INMLTRATING VEINS 



Pait of a tiiceps suije 

Fiom the back of the specimen a V-shaped piece has been renio%cd to 
show a sarcoma originating in the soleus On the front the commencement 
of the popliteal vein has been laid open by a coional section Tlic tumom 
has invaded the tibial and popliteal veins, the lumen of vlneh is cntiich 
occupied by the white opaque growth 

Mmeum of U7}weisity College Hospital, 1 0 4 

IMicroscopic Structure — Round-celled sarcoma 

Clinical History — See p 447 





SVUCOMV or Ml M'LK KVI'I'A'DlVO VLOMi 

\ M'U\ 

The pophievl .wul fcmoril veins funn liu jmvums 

case 

The pophtcil vein is lOinplcU'lv phijlfivnl h\ a solul 
white growth a (‘ontiniialion of vnIiuU hi the fonn of a 
narrow rilibon lies loose in the lumen of llu feinoial vein 
There is i small llironibns lonml llu lower mil ol tin 
narrow ribbon of glow lb 

'Miiscinii uf ( iiu<r‘-ilij ('nllr^r lUispttid 10 > 

^Iicuoscoi'ic Saute u III — llomul-cclled sauonu 

CiiMCvi llisioiiv — The patient w is a giil aged 17 
who had had a painful swelling of the left e*ilf loi two 
months There was a movable elastic swelling in the 
muscles of the left calf with distended veins in the ovci- 
lying skin, whieb was hot but not icd oi adcmatoiis No 
tenderness oi puls ition m the tunioui The glands in the 
groin vveie not enlarged, noi veas thcie anv' intcileienec 
with the movements of the ankle-joint An incision was 
made into the talf and clcai fluid tame out fioni a cavitv 
in the growth Amputation abo\c knee The lowei end 
of the femoral vein contained blood-clot, and on pulling 
this out a long, thin white thread was found attached 
to It When laid along the thigh this tin cad reached to 
]ust above Poupart’s ligament It was thought to be 
growth, and disarticulation was performed at tlic hip The 
patient died shortly aftei operation 
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HYDATID t\WV OK LDKH 


The light lobe of a Inci m sigittal sttlion 


All ludaticl t\s( jiiojccls iipwatds (loin (lu siiptiioi sinliuc o( tlu Ii\cr 
from i\lnch it is scji.ii.ittd 1)\ its fibrous (iijisulc 'i’lic oulsidi of tlic c\st 
IS loughcncd In the hliions adlusions nhiih uinlid it to the diajihrngm Its 
lining IS giamil.u Inside the i i\it\ au nimicioiis dnighlti i\sts nith tliin 
tianshicenl M.ills Thc\ (ont.iin a wittu Ihiid in i\hi< h is .i lopions granulai 
deposit of a dee)) oiangc coloiii Tlu ( iil suifatc ol Hit Inei is jialt and 
fibiotit 

Mmaiiii (if ih( M iiiirhi'.lir lliiiinl IiiJiriiKini J-I 


CiiMtM IIisioiis — 'I'lit [latient w.is i woman aged H wlio dining 
the thice months iwloic }ici death was trt tied fat (iiihosis ol the hxcr with 
ascites and otdem i of Hit Ii.uK and Itgs P.n.utntcsis .ilidonnnis was jiei- 


formed rej)eatedl\ Tlit Inti was hiid 
the umbilicus 

Blood-count — 

Red tells 5 tot 000 

White tells 1 000 

Pol j iiioi j)hs 
Large mononutlcars 
Small mononiKlcais 
Dosinophils 
Transitional tells 
iravsci mann iea<tion — Ncg.if ivt 


nul It ached ilmost to Hu lt\tl of 

lib ()‘2 ])ci (int 

■)0 ) ])ti cent 
2) ) 

10 ) 

1 j 

.1 j 


Auiopsy — The duiphiagm was at the Icicl of the 2nd mteicostal spate 
m the mid-clavitular line, and was fiimly adhcient to the tompicssed lowci 
lobe of the right lung The ciiihotie livei was adhcient to its lowei snifaec 
and to the adjacent Msceia In the uppei and postciioi pait of the Inei 
were thiee hydatid cysts The peritoneal casity contained scio-jiuriilcnt lluid 
w'hich had been infected thiough perforation of an iileei m the skin toteimg 
an umbilical henna Microscojiic examination of the livei showed an niegnlai 
interlobular and intercellular fibrosis 
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GUMMA OF SPLEEN' 

The cut siirl.Kc ol .i (liMclctl spleen 

The spleen is cnlaigccl , the c.ipsnic is Ihidvcned the piiiciulumi is 
shghtlv paid than usual and there is some oeergionlh of the fibrous i el ic il- 
ium A loundcd gumma, about in in diameter oceupics the lower 
half of the organ The gumma is suiioundcd hs i dense fibioiis c.ipsiilc 
and IS of the eolom and eonsistenev of the M)lk ol a hard-boiled cjig 

Miisnim of the Colla’e of M<(hciiir, Liintr'.ili/ of Durlinm 
2\ric(nllc upon 'J ipie, 

CuNieAL Ilisioin — The patient w is a woman aged tt who died is 
the result of an accident 


The, British Journal of Surgery Supplement 


460 




GUMMA 01-’ LRER 


P.ut of a lucr clniclcd In longitiulin.il section 

A laigc, ^clIo^\, sliiuluiclcss area (\lcnds fioin the hiliis into tlic li\cr 
Paihola^tcal Muuum, 1 iilorin Liiiirr\itij Mtnirliisitr 2^S! 

CiiMCAii IIISlOIl^ — Tile jiaticnt nas a single Monian aged 20 wlio ins 
admittcel to hospital in a inoiiliund condition witli a histoie of persistent 
vomiting foi ten necks Slic complained of ])iin in the light In pen honclriiim 
She had ne\ er menstruated smee the age ol 1 t 

On examination she nas too ill to gne i Instore .ind w.is einaeiated 
■cvith a di\' and scaly skin, hollon cheeks and sunken e\es The tension m 
the eyeballs nas Ion The mine contained i tiue of albumin ind chicctie 
acid There ncrc no physical signs of disease in chest oi .ibclomcn Thcic 
nas no jaundice noi any pigmentation of the skin 
She died tno days after admission 

Autopsx — Fibrous stiictuic of jiyloius nhich admitted a piobc nitli 
difficulty Liver enlarged and suifacc mottled be large jiilc aieas 

On section there was a gumma m the light lobe 2} m in long diameter 
Its margins were sharply limited by a laeei of conncctiec tissue The 
surrounding liver shon'ed chronic congestion and fatte' inliltiation Uterus 
and ovaries very small 

Atheroma of ascending aorta 
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Pathouogidal Museum, Victoria University, Manchester, 24 83 
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SEBACEOUS \DEXOM\ OF SC \LP 

A seclion thiough n tunioiii \\ith tlic o\trl\ing ])orlion of seal]) 

The tumour measures ‘5 m m its long diamtttr Its u])])cr part is c\sti( 
and Mas filled m the recent slate Mith modified schateoiis material The 
remainder of the tumour is solid and consists of cornu ttnc tissue studded 
here and there nith epithelial remnants The scalp oieihing the tumour is 
atrojihic, and has an ulcer 2’ in m diameter 

Mii'^ciim oj the Collect of Midtctni, Uuncr'^iUj of Diirliain 
NaLctntlc iipoji J ipie, 

Miciioscopic SniuciuiiL — The tumoui is cncapsuicd and is composed 
of papillomata MUth a thick coating of kciatin 

Clinical History — The patient Mas a Moman aged 5 ~> mIio had had 
a sebaceous cyst of the scalp as long as she could rcmcmbei Foi some time 
before its removal by operation it had caused much mcon\cnicncc b\ icason 
of its size and of the ulcer on its suifacc INIany mcmbcis of hci famih Merc 
troubled with sebaceous cysts 
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STHWC-riATEl) OUTMUTOU llERNl V 

Tlic inihit and jwrlinns of an jnnonnndt l«>no tlu soft j)irls 

co\crin<i its infttnal surfa<( (p fjS) 

I'jotn the ohtmatoi foiaincn i>iojc(ts a htrnial sat ton^csltcl at its tip 
Bdnml and to its ontti side inn the otiluiator \css(ls vith the posterior 
diMsion ot the oblniatoi ncr\e Tlie .inlcnoi diMsion of the obturator nei\c 
passes to the outci sidt and in fiont of tlu sat On the jicritoncal tspetl 
the entrant c to the sac is nan owed In tongtsiion of the surroundinf' soft 
parts 

Mu'.riiiii of LaiirrsiO/ Collcfic Hospital, 1- 

CiiMcn IIiSToiiv — 'the piticnt w is a woman aged 71 who was 
admitted to hospital with a histors of eight thus intestinal obstruction 
without pain The abdomen was distended In Msiblc coils of small intestine 
and theie was frequent stercoiaceous ^omltmg Laparotom\ re\caled 
stiangulation of the apex of a loop ot small inteslmc about one foot aboi e 
the ileoccccal ^al^e b\ a light obturator henna The henna was i educed 
without difficultv the coil of mtestmc being congested but liable Theic 
was no corresponding sac on the left side 
Death nine hours after operation 

AtjTOPSV— No peritonitis The small intestine was empty below the 
site of strangulation, distended up to the pylorus above 
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sTU\\(;n,viHi) oirnu vroR iihUNU. 



The loop of small intestine ivlncli was strangulated in the sac of the 
preceding specimen, 23Y4 

The strangulated portion is marked off by a groove, best defined on 
proximal side Within the area bounded by this grooxe the wall of tl 1 
still shows some trace of the intense congestion which was orespnt af I? 

ot o„er«t.o„ The gut on the prox.mal s.de of the obstruS™ ‘ S,a ’ed 
congested that on the distal side is normal oiiated and 

Museum of Vrxwcrsity College Hospital, 23y3 



STRANGULATED \ ENTRAL HERNIA 

The sac of a ^cntlal hcinia ^\lth its contents 

T^^o portions of the bowel cntci the hcinin one being small intestine 
and the other tiansvcise colon The outci ))ait of the sac is filled b\ omentum 
and congested bow'cl occupies the centic 

Mtiscutu of Si Bitrlliolomri s M l‘)f> 

Climccl HiSTOia — The patient A\as a woman, aged aS, who had had 
a ventral henna below the umbilicus for scacral vears I'or one ccai it had 
been irreducible, and foi one week thcic had been semptoms of stiangulation 
She died under the anesthetic before the opeiation was begun 




VOLVULUS 01* SAIALL INTESTINE 
A coil of small intcslinc 


The twisted boMcl is congesltd lo .i dccji jiuijilc colour and is modcratcK 
distended 


Ilimtmaii Minriim, It C S , 0 11 1 1 


CiiMCAi Ills I cm — The patient ms a nornan aged 12 Four \cars 
before her fatal illness she had had her left lvidne\ lcn 10 ^cd on act ount of 
suppuration, and shortly afterwauK four gall-stones ncic taken out of the 
gall-bladder 

The onset of the vohulus yas inn keel be scecic abdominal pnn and 
eomiting A eer\ tender swelling was fell on the light side of the abdomen 
on the following dae The abdomen was ojicncd on the thud dae and the 
specimen show'n was remoeed the cut ends of the intestine being stitched 
into the wound Theie were some old adhesions between the bowel neir the 
tw'isl and the region of the gall-bladdci 

The patient eontinued to somit fioin time to time and died eight ckns 
after the opeiation F.eccs novel passed ficeh fiom cithci of the fistuke 




ILEO-C.'ECAL INTUSSUSCEl’ I'lON 

The terminal part of tlie ileum the caicuin aiul the proMin.i] linlf of llic 
aseending eolon, divided by eoronal section 

The intussuscepted portion begins at the ilco-c ccal \ahc and the 
appendix, vhich has been draA\n m vilh it has been dencctcd from its natural 
position between the middle and innci Lners of the intussusccjition to make 
its relations clear The intussusccptum is ^ely ocdcm.itons ind the oedema 
extends to the submucosa of jiart of the bond outside the strangul.ited area 
The mtussuscipiens is not so mueh affected but some congestion is picsent 
and a few flakes of lymph arc seen on the surface of the n])])cndix 

Hhnciim of Si liartliohniaL <. IloyiiM, M 2 IS 

Clinical IIisioky — The patient nas a man aged .If nho came to 
hospital with acute intestinal obstruction He died a fen da^s latei of 
peritonitis and broncho-pneumonia 
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ILEO C/ECAL INTUSSUSCEPTION 



Poitions of the sindll <tiul huge bowcJ i» mIikIi tii intiissiistcjjtion Juis 
develojjed 

The intussusception is of the ileo-t.ccal \niictv Pait of the appendix 
has disappeared into the intussusception the distal poition done being Msiblc 
by the side of the entering coil Neai the neck of the intussusception the 
receiving lajex has been ruptured during an atlcinjit at reduction and the 
mtussuscepted poition protrudes tlnough the hole 

Mti<nuiii of the Linversil)/ of Sheffield, I XXXIII-1 5 

Clinical Histori — The patient c\as a voman who had been passing 
blood bv the rectum foi thirty horns before admission to hospital She 
vomited" eight hours after the onset of symptoms At opeiation the specimen 
shown was resected after an attempt to reduce the intussusception hacl caused 
uipture of the outer coat The wound in the abdominal wall gaie nay eight 
days after operation and was re-sutuied The patient lecovered 



^lECKEL S 


DIVEETICULUIM F1105I A bTllANGXJLATED 
FEMORAL HERNIA 



A Jlcckel s diverticulum 1 1 in long, with the adjoining jiart of the small 
intestine, which liad become strangulated in a femoral hernia The whole 
of the dn erticulum with about 3 m of the adjoining ileum is of a dark purple 
colour 

llunteuan Museum, Ji C S 0781 l 

Clinical History — The patient was a woman, aged 50 , who had had 
a femoral hernia foi two years It had been stiangulated tor si\ hours before 
admission to hospital 

At operation, the sac was found to contain fa 2 eal-smellmg fluid, and on 
removal of this a black object, about the size of the little finger, came into 
view This was found to be connected with the bowel, a portion of vhich 
was also blackened The gangrenous poition of bon el containing the ISIeckel s 
diverticulum was excised, and a lateral anastomosis made The boMcl vas 
healthy and was not distended either above or beloii the injured part 




TIjc specimen consists of a testicle unio\c(l at ncciopsj 

In tlic loMci pail ot Uic IcsUclc is an abscess, and in the loMcr pole of 
the epididymis a nodule of puiulcnt indammation 

The tunica laginahs is distended, and lined b\ opaque, gieemsh gicc 
])us and fibiin Museum of Liiivrrsiti/ Colla^f Ifospita!, 7lilH 

Jlicnoscopic hiiu'cn in —Puiulcnt innammation of tunica \agmahs 
Abscess in testicle 

Clinical History — Tlic patient uas a man, aged 52 who ccas admitted 
to hospital with a perineal abscess He had suffered foi many years from 
iiiethral stricture which followed gonoiihoea contracted at the age of 27 
During the five years preceding admission external iiiethiotomy i\ith icnioval 
of piostatic calculi, internal urcthiotoniy, and piostatcctomy had been 
performed on diffeient occasions 

The perineal abscess was opened, but latei theie was retention of uiinc 
needing daily catheteiization An instrument of si/c 6 F was passed and 
drew off urine containing thick pus An acute tenclei spelling of the light 
testicle developed, the temperature lose to 101° F, and theic ncic rigors 
External urethrotomy was again pei formed and an abscess was found m the 
bulb The patient died of urinaiy iiifcetion cincl j^^ial insufficiency thirty- 
five days after admission to 1' 




